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Vertical Spindle Milling Machine. 


Though milling machines having hori- 
zontal spindles are used in this country, al- 
most to the exclusion of those of the vertical 
spindle type, there can be no doubt that, for 
many kinds of work, a machine having a 
vertical spindle is preferable to any other, 
among other reasons being that the operator 
can more easily and more clearly see the 
operation of the cutter, and can more easily 
follow any irregularity of outline of the sur- 
face to be milled. The English and Conti- 
nental tool builders seem to rather favor the 
vertical spindle type, and, in fact, are in- 
clined to employ it in some cases where it 
seems evident that the horizontal spindle ma- 
chine would be better, the result being, how- 
ever, that they have been ahead of us in ma- 
chines of that character. 

But on this page we give an illustration of 
a vertical spindle machine, which, to Ameri- 
can eyes, and, presumably to many Euro- 
peans as well, will appear to possess many 
advantages over those heretofore used. The 
usual knee moving up and down on the face 
of a column is entirely dispensed with in this 
construction, and the platen placed on top of 
avery broad and substantial base, to which 
it is gibbed solidly, resting upon ample flat 
surfaces. The vertical adjustment of the 
spindle is made in the column, which, as will 
be observed, is very massive and amply suffi- 
cient to prevent all vibration and springing. 
Besides the vertical movement of the column 
there isa finer vertical adjustment for the | 
spindle by means of a collar nut, which is | 
graduated in thousandths of an inch. | 

All movements of the machine, either by | 
hand or the automatic feeds, are controlled 
from the front of the machine, the feeds 
working in either direction, and being auto- 
matically thrown out at any desired point. | 
The platen is 36” long, 12’ wide, provided | 
with T slots for holding work, its movement, 
either by hand or automatically, being 36” 
longitudinally and 12” transversely. 

The spindle, which is supported in bearings 
of ample dimensions and having means of ad- 
justment for wear, has a hole passing through 
it,in which there isa bolt for securing the 
arbors in the spindle. The end of the spindle 
when at its lowest point is 14’ from platen, 
and at its highest 15’. It has three belt and 
three gear speeds, which, with two speeds on 
the countershaft, give a total of twelve dif- 
ferent speeds. There are eight changes of 
feed for each speed of spindle. When de- 
sired, a circular milling attachment is fur- 
nished, which is 18’’ diameter, and has auto- 
matic feed in either direction. For surfacing 
in this machine inserted tooth mills up to 8” 
diameter are used by the builders. 

On page 2 we give outline cuts of some of 
the pieces which are being milled in their 
shops on one of these machines, the result in 
points of quality and quantity of work ac- 
complished being entirely satisfactory. The 
surfaces which are milled are indicated by 
dots. Most of the pieces will be recognized 
by those familiar with the products of the 
builders, the Brown & Sharpe Mfg. Co., 
Providence, R. I. 
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Forced draught is coming to be looked 
upon with disfavor in the British navy. It 
is said that a trial trip made under forced 
draught does more injury to the boilers than 





four years of ordinary use. 





A Scrap-book Substitute. 





number of plans, and, becoming disgusted 


| with them, one after another, has at last hit 


The value and advantage of having some 
system of preserving and classifying news- | 
paper clippings, and other matter relating to 
mechanical subjects, is generally recognized 
by those who have to do with mechanical 
matters, and there can be no doubt that a 
method which affords a means of filing away 
anything relating to a given subject con- | 
nected with mechanics in the shortest possi- 
ble time, and in such a way as to afford 
facilities for referring to it when wanted, | 
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without trouble and without loss of time, is 
a great advantage—so great an advantage 
that only those who have experienced the 
satisfaction attending the use of such a sys- 
tem can realize its importance. But the 
great difficulty is to devise a system which 
fulfills the conditions mentioned. The scrap- 
book system is a failure, for the reasons 
that too much waste of time and bother at- 
tend the use of paste or mucilage, and also 
because, where there is anything like a 
thorough separation of matter into classes, 
the books become too bulky, while, if the 
other plan of pasting in the scraps solidly, 
just as they come, and then indexing them, 
is resorted to, the various pieces relating to 
a given subject may be widely separated, 
and even be scattered through a number of 
books, making their use very inconvenient. 

Mr. Wm. M. Barr, who is at the head of 
the Barr Pumping Engine Co., has tried a 





upon a system which it seems is about as 
near perfection as there is hope of getting. 

It may be worth while, before describing 
this system, to describe briefly the one which 
he last discarded, if for no other reason than 
to show how an apparently good system, 
and one involving some considerable outlay 
for paraphernalia, may become burdensome, 
and finally be discarded for something sim- 
pler and less expensive. 
number of sheets of manila paper, the size of 


It consisted of a 
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an ordinary letter sheet, and perforated at one 
|edge to go into a cabinet letter file. The 
clippings were pasted on these sheets, those 
relating given subject kept 
together, either on one sheet or a number of 
sheets filed together. These sheets were then 
filed alphabetically, the same asletters. This 
worked fairly well, but involved the use of 
paste, and consumed considerable time. It 
yas given up, and now a drawer of Mr. 
Barr’s desk is partitioned off, so as to hold 
envelopes made of strong manila paper to 
stand handling, and about 4” « 94" in size. 
Into one of these envelopes are put all clip- 
| pings relating toa given subject, and the name 
of that subject is written on the upper edge 
| of the envelope. These envelopes stand on 
‘edge in the drawer, in alphabetical order, 
and any one of them can be taken out or put 
|in place ina moment. Besides the clippings, 
| these envelopes will contain copies of patents 
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relating to the subject where they are on 
hand, and also two sheets of paper just the 
right size to fit the envelopes, on one of 
which is noted references to title and page of 
books or other publications containing articles 
on the subject, which it is not practical or 
desirable to cut out. The other sheet will 
have pasted to it such short items as it is 
wanted to preserve, and which are so small as 
to be bothersome if kept loose in the envelope. 
Of course two or more envelopes for one sub- 
ject may be used where necessary—one of 
them, for instance, being devoted exclusively 
to copies of patents, where there are enough of 
them relating to a given subject to make this 
desirable. Where a clipping relates to two 
or more subjects, and cannot readily be 
divided, it may be filed under one heading, 
and a reference to it entered on the sheet pro- 
vided for references in the envelope devoted 
to the other subject to which the clipping 
relates. 

This plan not only reduces the work of 
filing to the minimum, but is capable of 
indefinite expansion, yet never requires any 
more room than is actually needed at the 
time. Dead matter can readily be discarded, 
without interfering with anything else, and 
all data relating to a given subject which has 
been gathered up is together, and can in- 
stantly be referred to. The expense attend- 
ing this plan is very small, and our advice to 
any mechanic, who has no system of filing 
clippings, is to immediately inaugurate this 
one. A young man commencing it now will 
tind, in after years, that it is one of his most 
valuable possessions, 


Testing the Forth Bridge. 


Two of the 1,700 feet spans of the Forth 
Bridge were tested on the 2ist ult. 
trains, each 


Two 
1,000 feet in length, and con 
sisting of three engines and fifty cars laden 
with coal, the total load being 1,800 tons, 
steamed slowly across the bridge, periodical 
ly stopping to enable the 
examine the levels and 


engineers to 
defleciions. The 
trains proceeded as far as the middle of the 
north cantilever, and then returned slowly. 
Under this great load, which is more than 
double what the bridge will ever be called 
upon in practice to sustain, massed on the 
centers of the spans, the observed deflections 
were in exact accordance with the calcula- 
tions of the engineers, Sir John Fowler and 
Mr. Baker. The bridge exhibited exception- 
al stiffness in all directions. 

Every part of the bridge will be in order 
for the visit of the Prince of Wales on the 
4th of March. 
has been more severely tried by the wind 


It is believed that the bridge 


load of the storms which it has already suc- 
cessfully withstood, During a heavy gale a 
few weeksago, the gauges, it is said, recorded 
a pressure of 37 pounds per square foot, the 
maximum lateral movement of the center 
cantilever was less than one inch. 
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On the 27th of January last, Mr. and Mrs. 
Wm. B. Bement, of Philadelphia, completed 
their fiftieth year of wedded life, and with 
the assistance of about 400 of their personal 
friends, some of whom came from long dis- 
tances to be present, they celebrated their 
Many notable 
people were present, the prominent manufact 


golden wedding anniversary. 





urers Of Philadelphia and other cities being 
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well represented, as would be expected from 
the fact that Mr. Bement was for so many 
years actively identified with them. The 
house was beautifully decorated, the tables 
were superb, and altogether the occasion was 
a very enjoyable one. Our readers, many of 
whom are personally acquainted with them, 
will, we are sure, joiu usin congratulating Mr. 
and Mrs. Bement, and in the hope that they 
may be spared to enjoy many more anniver- 
saries of their wedding day. 
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The Colors Produced During the Tem- 
pering of Steel. 


By Mr. Tuomas TuRNER. 


the Birmingham 
Society). 





(Paper read before Philosophicay 

It has long been observed, and every steel 
worker knows, that when bright steel is 
heated in the air to certain definite tempera- 
tures, a series of colors can be obtained, be- 
ginning with a light straw, and passing 
through asuccession of brown and purple 
shades to a deep blue. These colors have at- 
tracted the attention of many observers, and 
suggest questions ef interest as to the causes 
and circumstances of their production, and 
the physical and other problems therewith 
connected. In addition, however, to any 
other cause of interest these colors possess, 
they have been studied on account of their 
real and supposed importance in the arts. 
Every one must be familiar with the different 
shades of color which are given to steel pens, 
varying from a very light straw to a deep 
purple or blue. These various shades are 
commonly produced by heating the clean, 
bright pens, in their otherwise finished con- 
dition, to a suitable temperature in a re- 
volving cylinder. When the desired color 
has been obtained the pens are immediately 
cooled by being turned quickly out onto a 
sieve or other cooling place, so that the color 
produced may not change by further heating. 
The colors of the pens met with in commerce 
are, however, not quite the same as those pro- 
duced as above described, since the tints are 
slightly altered by the lacquer which is used 
to prevent rusting. Another well-known ap- 
plication of these colors is in the ordinary 
method of tempering steel, which is a very 
important, though, in many cases, an ex- 
tremely delicate operation. After the steel 
has been hardened, say in the form of a plain 
drill or chisel or other simple tool, the work- 
man commonly cleans a portion of the sur- 
face of the and then once more 
cautiously heats it until a certain desired 
color is obtained on the bright surface; the 
tool is then usually immediately cooled in 
water. It will be seen, therefore, that the 
formation of a particular color is assumed to 
correspond more or less nearly with a certain 
combination of hardness and tenacity which 
is required in the tool; and when it is re- 
membered that usually the value of the tool 
is dependent to a very considerable extent on 
the temper which is imparted to it, and that 
the workman judges of this temper by the 
color of the surface, it will be seen that the 
study of the properties of these colors is of 
great importance to thousands of workshops 
in this country. Further, the whole range of 
temperature used in tempering steel generally 
extends only from about 220° to 320° C., or 
thereabouts, that is, only about 100° C., 
(though we have good reason to believe that 
this range is capable of extension); it will be 
seen, therefore, that it must involve very 
considerable experience to successfully tem 


steel, 


per a piece of steel when the operator is 
obliged to work in the manner above 
described. 

Thus, within the range of only one hundred 
degrees Centigrade, we have compressed the 
points which are necessary for the proper 
treatments of a knife-edge and a cold chisel, 
a razor and a spring, a steel engraver’s tool 
and a saw,a lancet and a hatchet, tools as 
opposite as possible in properties and uses, 
and each and all of which would be entirely 
unfitted for their purpose if treated improp- 
erly during tempering. It is no exaggera- 
tion to say that a difference of only ten 
degrees Centigrade would often exert a con- 


siderable influence on the usefulness of a 
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tool, and yet in most cases the workman Can | 


only judge of the temperature employed by 
the color he observes. How far this is a 
trustworthy guide we shall consider anon, 
but itis of interest to notice that almost ex- 
actly a century ago, on June 9, 1789, a patent 
(1687) was granted to David Hartley for the 
use of a ‘‘pyrometer or thermometer, or 
other precise or regulated mode of measuring 
heat in tempering articles made of steel, in- 
stead of the mode hitherto accustomed, of 
tempering them by color,” and Harley stated 
that usually the tempering heats ‘‘ lie between 
the points of four hundred and six hundred 
degrees upon Fahrenheit’s scale of heat.” 
For delicate work the thermometer has been 
more or less in use ever since Hartley’s time, 
Several writers (including Aikins, Jeans, and 
others) have attributed the use of a fusible 
metal bath, and the determination of color 
temperatures, as now generally received, to 
Hartley. Certainly fusible metal and other 
baths were used early in the present century 
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The cause of the production of these colors 
is now universally, I believe, acknowledged 
to be the formation of thin films of oxide on 
the surface of the metal when it is heated in 
presence of air. Even this question was at 
one time in dispute, such men as Davy 
(Chemical Phil., p. 8390) and Thomson (Chem- 
istry, vol. i., p. 224, taking the opposite view. 
But Davy afterwards showed (Thomson's 
Annals, 18138, vol. i., p. 181) that steel might 
be heated in a neutral gas, such as hydrogen 
or nitrogen, witbout being colored on its 
surface, and that steel remained 
when heated under the surface of oil or of 
mercury.* Ihave frequently heated bright 
strips of polished steel for hours under the 
surface of mercury or oil without discolora- 
tion, while they would have been instantly 
colored at the temperature used if heated in 
contact with air. I think, further, that there 
can be litle doubt that the oxide so pro- 
duced is practically transparent, first, be- 
cause the sequence of colors is what would 


colorless 
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(see Aikins, Chemical Dictionary, 1807, vol. 
i., p. 604), but I have not been able to estab- 


lish any connection between these and Hart- | 


ley, whose patent above quoted gives most 
general directions for applying heat, evident. 


more details of temperature than 
quoted. The best and most complete color- 
tempering scale with which I am acquaintcd 
was published in the form of a colored dia- 
gram with the Report of the United States 
Chief of 1885, p. 204. Most 
writers who touch on this subject treat it in 
a stereotyped manner, stating that when 
bright steel is heated to a certain tempera- 
ture, such and such a color is produced, and 
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or other articles, as the case may be. It is, 
therefore, tacitly assumed, though not per- 
haps actually stated, that a particular color 
corresponds to a certain temper, and is in- 
variably produced at a particular tempera- 
ture. In fact, the three things—color, tem- 
per and temperature—might, so far as the 
text-books are concerned, be closely and for- 


ever united. 


| varies 
ly without later refinements, and gives no | 
above | 


be expected in films of a transparent sub- 
stance when the thickness of the films grad- 
ually increases; also because of observations 
on the reflected light, the color of which 
at different angles; but 
chiefly because it is found that on increasing 
the temperature a little above the point 
necessary to produce a dark blue, the color 
gradually disappears (though doubtless oxi 
dation proceeds more rapidly), and the sur- 
face, though covered with more oxide, be- 
When it is 
granted that the colors we are considering 
are the result of oxidation, it would at once 


somewhat 


comes almost colorless again. 


} appear probable that the nature of the sur- 


face to be heated, its freedom from dirt and 
this is suitable for lancets, chisels, springs, | 





grease, and the length of time during which 
itis heated, would all exert a considerable 
influence on the shade produced. It would 
also appear probable that the amount of car- 
bon present in the metal, and the condition 
in which the carbon existed, would have 
comparatively little influence. Hitherto my 
experiments have been chiefly directed to the 

* Professor Roberts-Austen has also shown that 
steel is not colored when heated in vacuo, 
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study of these simple, and, as they appear, 
almost self-evident conclusions. 

Heating has usually been performed in 
a large air oven, inside of which, about 
two inches from the bottom, an 
iron tray supported on fire bricks, and 
filled with sand to the depth of about an 
inch, a small space being left all round the 
tray so as to prevent contact with the sides 
of the oven. Resting on the surface of the 
sand, but not touching the edges of the tray, 
was a plate of copper, on which were placed 
the strips of steel it was desired to heat. 
The object of this arrangement was to pre- 
vent irregular heating from below, and to 
give as much uniformity as possible. 
ing through the center of the copper plate, 
and partly covered by the sand, was the 


was 


Pass- 


thermometer used ; and, as even with these 
precautions it was not found possible to get 
perfect uniformity, a considerable number 
of strips was operated upon at one time, and 
about four removed, from different parts of 
the plate, when an observation was ‘made. 
[am indebted to Messrs. Perry & Co. (late 
Sir Josiah Mason) for specimens of bright 
crucible pen steel, both in the soft and in 
the hardened condition, while Mr. G. H. 
Strick, of Brynamman, kindly supplied me 
with samples of bright wrought-iron. It is, 
of course, necessary that for such experi- 
ments the steel to be used should be clean 
and bright. A rough surface does not give 
nearly the same brilliancy of color as is 
noticed when the metal is carefully polished, 
though the shade is pretty nearly the same 
in both cases. The presence of dirt usually 
causes irregular coloring, producing bands 
or spots of color different to the rest of the 
surface. Naturally, too, some kinds of dirt 
appear to assist oxidation, though the shade 
is less brilliant, while other kinds of dirt 
exert a protective influence. The brightest 
shades are perfectly clean 
and polished surfaces, and few people are 
aware of the gorgeousness of the shades 
of purple and blue which can be produced 
on a large surface with proper conditions. 

In connection with the supposed relation- 
ship between color and temper, I have taken 
strips of bright steel, hardened and unhard- 
ened, and bright wrought-iron, and 
heated them as above described at various 
temperatures, for definite periods, and find 
that practically each of these three vari- 
eties of iron gives the same colors in the 
same time. The only difference I have been 
able to perceive is that the hardened steel 
gives the brightest color, and the wrought- 
iron the least brilliant. This difference in 
brilliancy is no doubt due to the fact that 
the surface was more perfect in the hard- 
ened steel specimen, which had been care- 
fully cleaned by rotation with sand in barrels 
for a lenghtened period. The fact that in 
each of the three classes the shade produced 
under similar is identical, 
shows at once that the color on a steel tool is 
no indication whatever the 
of carbon or the temper of the steel. 


produced with 


also 


circumstances 


contents 
As 
bearing on this aspect of the question it may 
be mentioned that Bousfiecld patented (1866, 
No. 2810,) a method of bluing the surface of 
sheet-iron. 
erly cleansed they were heated in an air- 
tight flask for a good many hours at 700 
Fahr., care being taken that no two sheets 
were in contact with each other. Probably 
a lower temperature, and a shorter time, 
with free access of air, would produce a 
similar result. 


as to 


After the sheets had been prop- 


I notice, too, that in some 
cases cast-iron is colored in a similar manner, 
and this fact confirms the above conclusions. * 

From the very beginning of my experi- 
ments I have been struck with the fact that 
time has a most important influence in devel- 
From a study of ordi- 
nary text books one might readily conclude 
that to produce a light straw color about 
221° C. is necessary, while about 320° C. 
is required to produce a blue color. Such a 
conclusion would, however, be quite erro- 


oping these colors. 


neous, for it iseasy by heating the specimens 


*Dr Percy has given details of the methods used 
to obtain the bright grey-black coating on Russian 
sheet-iron (Manufacture of Russian Sheet-Iron, 1871). 


The color in this instance is partly due to car 





bonaceous matter, 
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for a comparatively lengthened period to 
produce a blue color at a temperature below 
that wifich is usually regarded as necessary 
to give a straw color, or over 100° below that 
which is generally accepted as producing 
a blue. In the same way a straw color can 
be produced, in a few minutes, fully 50 
below 221° C., which is the generally ac- 
cepted temperature. It will be found, how- 
ever, that as we pass from shade to shade up 
the series, each color requires a longer in- 
terval for its production at a given temper- 
ature than the one which preceded it. Thus, 
at a given temperature, we may pass from 
very light straw to straw—a well-marked 
change—in a few minutes, while at the same 
temperature it may require almost as many 
hours to pass from purple to blue. Further, 
in starting with low temperatures, the in- 
tervals of time between the various shades 
are greater, and become very considerable 
indeed for the deeper shades. For example, 
a purple can be produced at 250° ina few 
minutes, which would require an hour at 220°, 
or about twelve hours at 170°, though the ulti- 
mate result would be the same in each case. 
On the other hand, it can be shown that, 
with a deficiency of oxygen, iron or steel 
may be heated far above the temperatures 
previously mentioned without producing the 
usual succession of colors. Thus, in anneal- 
ing sheet-iron in the manufacture of tin 
plates a number of sheets are heated to red- 
ness for some hours in an iron box, from 
which the air is excluded as far as possible. 
On removing the sheets when cold they are 
found to be straw-colored or brown in the 
center over perhaps 3 of their area. Sur- 
rounding this center portion, passing out- 
wards in order, are found purple, blue, 
light blue, blue green, and nearly colorless, 
depending on the amount of oxidation, though 
the sheets themselves have been exposed for 
a cousiderable time to a red heat. Bousfield’s 
patent, above mentioned, is another example 
of the same kind. Details of a few of my 
own experiments, undertaken to try and de- 
termine the interval between definite shades, 
may serve to illustrate these facts. Thus: 
Total Time of Interval 
Heating at between 
221°-227° C. Samples. 
5 min. .. _— 
12min... 7 min. 
21 min. .. 9 min. 
32 min. .. 11 min. 


Color. 


Darkstraw. 

3rown. 

Brown, with purple. 
Nearly all purple. 


45 min. .. 13 min. Purple, with some 
blue spots. 

60 min. .. 15 min. Very similar. 

77 min. .. 17 min. .. Nearly all blue. 

95 min. .. 19 min. Very similar. 

117 min. .. 21 min. Deep blue. 

140 min. 23 min. Blue, with © slight 


tinge of green. 

It will be seen on examination of the speci- 
mens shown that several of the above colors 
are ‘‘ bastards ”—7. e., transition colors, and 
that, although the last interval (twenty-three 
minutes) is more than four times as long as 
the first (five minutes), still the early intervals 
are too long, and the later ones too short. 
Another experiment gave : 

Total Time of Interval 


Heating at between Color. 
220°-227° C. Samples. 

11min... — Very light straw. 
4 min. 3 min. Light suraw. 


9 min. 5 min. Straw. 


16 min. 7 min. srown. 
25 min, 9 min. Brown, with purple. 
36 min. 11 min. Brown and purple, 


about equal. 
Purple, with some 

brown. 

Purple, with blue. 
81 min. 17 min. Nearly all blue. 
100 min. .. 19 min. .. Blue. 

In this experiment, though the time of 
heating varied as the squares of the numbers 
from one to ten, still the intervals were too 
short in the later samples, and 
colors were obtained. The earlier samples 
also were not so definite as might be desired, 
though it would be difficult to express the 
slight variations in words. The following 
was a more successful experiment : 

Total Time of Interval 


Heating at between 
220°-227° C, Samples. 


49 min. 13 min. 


64 min. 15 min. 


transition 


Color. 


2 min. .. — Very light straw. 
4min. .. 2 min. Straw. 
8min. .. 4 min. Dark straw. 
16min. .. 8 min. Brown. 
32 min. .. 16 min. Brown, with purple. 
64 min. .. 32 min. Purple. 


Dark blue. 
Greenish blue. 


64 min. 
..128 min. 


128 min. 
256 min. 








The three series of steel test pieces as above 
are exhibited in the room, and it is evident to 
all that the last of the three experiments 
gave far the best results, as judged by the 
distinctness of the shades produced. Hence 
at the temperature used (220°-227° C 
responding closely with 221°, commonly ac- 
cepted as giving a straw color), the time 
required to pass from one distinct shade of 
color to the next, increases approximately in 
geomeirical progression. Dr. Poynting has 
suggested that at the temperatures used in 
my experiments the film of oxide first formed 
may act as a protection to the surface of the 
metal, and that the rate at which the thick- 
ness of the film increases may be represented 
by a logarithmic curve. I do not venture to 
suggest that a similar rule would hold good 
for all temperatures, of that I have no 
evidence ; but this is certain, that, at low tem- 
peratures, say, 150°, the various 
colors can be produced, but it requires very 
prolonged heating in order to obtain the 
blue shades. On the other hand, the lighter 
colors can be produced at a high temperature, 
but require very little time for their develop- 
ment. I have not attempted to determine 
the lowest temperature at which these colors 
can be produced, and should imagine it 
would be difficult to do so accurately. I 
have, however, succeeded very well at 150°- 
160° C., and do not doubt, that with sufficient 
time, a still lower temperature would suffice. 

Though the foregoing observations prove 
that the color developed is dependent as 
much upon time as upon temperature, and 
that the color is independent alike of the 
amount and the condition of the carbon pres 
ent, so long as the surfaces and other con 
ditions are alike, still these 
merely suggest another and more important 
question, namely, how far the temper of 
the steel may be affected, and its properties 
changed, by continued heating at a tempera 
ture below that which is generally employed 
fortempering. Hitherto I have not been able 
to obtain quantitative results in this connec- 
tion owing to the fact that steel strips, even 
when carefully hardened, not only differ in 
the various pieces, though cut off the same 
sheet, and treated in the same 
even the same strip will very commonly dif- 
fer in hardness on the two sides, and not un 
frequently, even ina strip of only some three 
inches in length, one side of the strip will 
be different at each end, while the middle 
will not agree with either. Hence 
more satisfactory method of experiment is 
required ; but in the meantime I have satis- 
fied myself that hardened steel strips, if 
heated for some hours at 220° C., are dis- 
tinctly softer than similar strips which have 
been heated for a shorter time; and that, 
though a few minutes at 220° produces a 
distinct effect, the interval has to be consid- 
erably increased from time to time, in order 
to produce further and further appreciable 
softening of the steel. I am informed that 
the experience of steel pen manufacturers 
lends support to the above opinions, and | 
may venture, in conclusion, to refer to other 
observations in the same direction. Brande 
(Chemistry, 1848, vol. i., p. 759) gives the fol 
lowing interesting details in reference to the 
preparation of knife-edges tor a pendulum 
used by Captain Kater (Phil. T'ransactions, 
1818, p. 38), the details of which preparation 
were not given in Captain Kater’s original 
paper. Brande states that the knife-edges 
‘‘ were forged by Mr. Stodart from a piece of 
tine wootz; they were carefully hardened 
and tempered in the bath at 480° Fahr. ; on 
trial they were found too soft. They were a 
second time hardened, and then heated to 
212°. The intention was to increase the heat 
from that point, trying the temper at the ad- 
vance of about every 10°. In the 
instance this was not necessary, the heat of 
boiling water proving to be the exact point 
at which the knife-edges were admirably 
tempered.” ‘‘ It is highly probable,” 
continues, ‘‘that steel for many uses may 
be sufficiently tempered in a range so exten- 
sive as from 212° to 430° (100° to 221° C.), 
But it is not the temperature only, but also 
the time during which the steel is exposed to 
it, which influences its hardness or temper.” 
As confirming the view that steel may be 
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tempered at a lower temperature 
usually supposed, there are also the experi 
ments of Professor Langley (Proc. Inst. M. 
F., 1882, p. 148), who showed that the den- 
sity of steel was distinctly reduced ( 7¢. e., the 
steel was hardened,) by cooling rapidly from 
the boiling point of an alkaline solution used 
for removing the scale from the specimens 
examined. So far as my observations have 
gone, I believe : 

1. In the words of Brande: ‘‘ It isnot the 
temperature only but also the time during 
which the steel is exposed to it, which influ 
ences its hardness or temper.” 

2. High carbon steels are more sensitive to 
the effects of comparatively low tempera- 
tures than are steels containing less carbon. 

3. The colors observed in tempering steel 
can be produced by suitably varying the con 
ditions, at temperatures far either above or 
below those usually accepted as necessary to 
produce a particular shade; the colors can 
be produced alike with hardened or with un 
hardened steel, and with 


cast-iron as well as with 


wrought-iron or 
steel. They are, 
therefore, independent of the amount or con 
dition of the carbon present in the steel. 
a 
A New Canal in Japan. 

A new canal for connecting the city of 
Kioto and Lake Biwa, Japan, opening a 
water-way direct to the sea at Osaka, is now 
approaching completion. Lake Biwa has an 
area of nearly 500 square miles, and it lies 
at a hcight of 280 feet above the sea level. 
from the lake is 
1,000 feet of 
the lake, and forming a breakwater to pro- 


The entrance to the canal 
formed by reclaiming about 


tect it and insure still water within. 
The 


from the canal 


for these works is the debris 
avd the tunnel. 
runs through three tunnels. 


material 
The canal 
From the lake 
up to the first tunnel there is a stretch of 600 
yards of open canal, varying in’ breadth 
from 28 feet to 19 feet, and a depth of 5 
feet; it is provided with a regulating lock 
and sluice gate, by which the tlow through 
the canal is maintained 
of 300 second, 
tunnel is 2,680 yards in length. It is of the 
horseshoe breadth is 16 feet; 
height, 14 feet, of which 6 feet is the depth 
of water-way. It 
range of 


constant at the rate 


cubic feet per The | first 


section; its 
passes through the 
Nagarayama, consisting of clay, 
slate, hornstone, sandstone, quartz and 
porphyry. The tunnel is lined throughout 
with masonry and brickwork. It is the in 
tention to haul the canal boats by a chain, 
and therefore there is no tow-path in the 
tunnel. From the lower end of this tunnel 
there is a stretch of open canal about three 
miles in length, mostly in the form of a 
trough along the hill slope; in many _ places 
the outer portion is more or less partly 
embankments. The 
137, and the third 934 
They are of same form and 
Just 


formed by artificial 


second tunnel is 
yards long. 
below the 


dimensions as the first one. 


third tunnel, about 54 miles from Lake 
Biwa, the canal is divided into two. The 
branch designed for navigation descends 120 
feet ina distance of 1,800 feet. The boat 


traflic at this point is worked by an inclined 
plane, the boats being put into a wheeled 
cradle, which is hauled up and lowered by 
means of a wire rope worked by the water- 
power from the canal above. From the foot 
of this plane the canal is 60 feet wide and 5 
feet deep, a mile and a quarter long, and is 
provided with a regulating lock; it 
joins the river Kamagawa, which provides 
This 
stretch of the canal is almost level; the other 


then 
the existing water-way to Osaka Bay. 


portions of the canal, excepting the incline 
previously mentioned, have a slope ranging 
from 2 000 to 3,000. The 
total length of the main canal is 6% miles. 
The 
tended chiefly for irrigation for the 
fields, and to furnish power for manufactur- 


one in one in 


second branch of the canal is in 


rice 


ing purposes, electric lighting, propelling 
cars, etc. In these respects some of the Jap- 
anese towns have made much more progress 
than they are credited for. This 
the canal winds northward round the face of 


branch of 


the hills, passes through a tunnel 150 yards 


long, crosses the valley of the Imperial 


than is} 
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another tunnel 200 yards long, crosses the 
river Takano, 160 yards wide, and the 
river Kamo, 150 yards wide, and finally ter- 
minates at Kogawa, the north extremity of 
the city of Kioto. The length of this branch 
is 54 miles, 

This important work was commenced in 
1885, and has been carried on under the charge 
of the engineer-in-chief, Mr. Tanabe Sakuro, 
a distinguished graduate of the Imperial 
College of Engineering, Tokio. 
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(iood Work by a Cornell University 
Student. 


We have received from Dr. R. H. Thurscion, 
Director of Sibley College, Cornell Uni- 
versity, an interesting package. It consists 
of twelve tools, forged and tempered by 
that institution. They are 
good examples of workmanship, especially 
when the 
limited 


a student in 


and his 
The 
name of the young man, we believe, is C. L. 
Hoyt. Dr. Thurston has this to say in refer- 
ence to the matter : 

I hand you herewith a set of lathe and 
planer tools, made in the course of his regu- 
lar work, and not for exhibition, by a young 
man of about 20 years of age, who had 
never been given any such instruction before 
coming to Cornell, and who had, on complet- 
ing this *‘ job,” only had 150 hours’ instrue- 
tion, all told, in that shop, including all 
other work, as well as tool-dressing. He 
had had some experience, one year, | think, 
ina machine shop. Will you not put this 
bundle of tools on your desk, and let them 
stay there until you get from some other 
shop, either manual training or commercial, 
a better sample of good tool-making and 
tempering ; and then, if it suits you, I 
shall be glad to surrender these as trophies, 
and to get the other and successful com- 
peting set as a challenge to our boys to 
do still better. I think that these will be 
difficult to beat; but shall, nevertheless, 
hope to do better in turn, after we have had 
a better example set us. 

It should be distinctly understood, how- 
ever, that we make no pretense of teaching 
trades. The work in our shops is done as 
a part of our regular courses ef instruction 
in engineering, and the pressure of the 
¢lass-room, lecture-room, and — laboratory 
work is such that but a very small—much 
too small—portion of their time can be given 
to this side of their course. The methods 
are, however, so systematic, as you have 
shown by the publication of the graded exer 
cises introductory to the advanced  shop- 
work, that a boy learns more in a few 
weeks, as you here see clearly, than could 
ordinarily be picked up ina long ‘‘appren- 
ticeship”’ in the old style. 

The result is that, when these young men 
go out into business, they are able to aid, 
rather than hinder, the men in the shops 
when called upon to design and to supervise 
constructions. Many of them go directly 
into the shops on leaving the school and on 
graduating from college, and there familiar- 
ize themselves by regular work, and a practi- 
cal experience of real life, for the responsi- 
bilities which will later fall upon them, as 
the designers, and as manufacturers of the 
class of machinery which they have taken as 
their specialty. . 


age of the workman 


experience are considered. 


ape - 


If itis true, as English papers assume, 


that American locomotive builders will not 
send an engine to compete at the Edinburgh 
exhibition, it will be cause for regret. It 
that 


partial testsof express locomotives, and there 


appears provisions are made for im- 
are a good many engineers in this country 
that would like to see the American practice in 
locomotives tested with European practice. 
There ought to be a good deal learned from 
locomotive 
find no fault with road beds in 


the comparison. American 


builders can 
Britain, and there is hardly a fair apology 
for not showing up against European com- 
petitors. 
es a 

A correspondent of an English mechanical 
journal having been requested to describe 
the Slate taper-turning attachment, as used 
in this country, furnishes a drawing and 
description in which a micrometer screw for 
adjusting the bar figures prominently, and 
nothing is said about the graduations which 
are always put at the end of the bar, and by 
which it is always adjusted, thus leaving out 
an important feature of the device, and in- 
troducing something which we have never 
seen used, and which would be of no practi- 
cal use, 
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Saw-sharpening Machine. 


We give with this an illustration of a ma- 
chine for sharpening such saws as are used 
about and woodworking establish- 
ments, by grinding instead of by the file, as 
they are usually done. It consists of an arm 
which swings to and from the wheel, being 
supported by pivots on a bracket, which is 
fastened to the bench in the position shown. 
The arm has fitted to it a sliding head which 
can be clamped at any desired position, and 
this head is provided with an arbor upon 
which is placed the saw to be ground. By 
means of the circular slot and graduated 


shops 


arc shown, this arbor can be inclined in either 
A cone is 
provided on the arbor, by which saws having 
holes from %” to 14" are centered, and pro- 
vision is made for readily keeping the saw 
on a line with the center of the wheel arbor. 
The operation of grinding cut-off or rip saws 
is a very rapid one with this machine, and 
entire uniformity of the teeth is secured. 
The knives of matcher heads are also ground 
upon it. 

The 


Johnsbury, Vt. 


direction, when a bevel is desired. 


maker is Leonard D. Howard, St. 
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Setting the Valves of Cummer Engines. 


3y Louis Kunz. 


My object in what follows is not to say 
anything new to those who understand the 
subject, but to explain to these who do not ; 
to those in charge of such engines, and who 
want to know how to set the valves in case 
of choice or necessity. 

In order to get a correct understanding 
of the subject, we will assume that all the 
valves are loose on the valve stems. The 
first step will be to take off the upper half of 
the gear case, and take out the intermediate 
gear, as this will enable us to turn the main 
eccentric. around independent of the engine. 
Next, take up all lost motion in the eccentric 
This 
having been done, turn the main eccentric in 
the direction the engine is to run, until it 
stands extreme throw forward (next to 
crank-shaft) and when in this position adjust 
the main valve in the back end of the cylin- 
der, giving full port opening ; next turn the 
main eccentric around again, until it stands 
extreme throw backward, and when in this 
position adjust the main valve in the front end 
of the cylinder. (By front end of the cyl- 
inder I mean the end nearest to the crank-shaft, 
and by back end the end furthest away from 
it.) Next bring the engine to the center (using 
a tram) then turn the eccentric around, 
and put in the intermediate gear in such 
a position that the main valve will show the 
For small engines ,y" is 
sufficient, and for large ones ;,"’ is none too 
much. Put on the upper half of the gear 
case, and examine both of the main valves 


straps and valve stem connections. 


required lead. 


for correct lead. 

After the main valves have been adjusted 
correctly, and clamped good and tight, next in 
order are the exhaust valves. It is now the 
rule have the valves 
about * of the stroke. 
to be in the front center ; we then mark the 
position of the crosshead, and measure back 
§ of the stroke, then turn the engine in the 
direction it is to run, until the crosshead 
the § mark, and when in this 
position adjust the exhaust valve in the 
back end of the cylinder, so it will just close 
the exhaust port; proceed in a similar way 
with the other exhaust valve. 

We now come to the cut-off valves. In 
order to set them, it is necessary to loosen the 
clamping collar, so as to allow the cut-off 
eccentric to be rolled entirely around the 
governor shaft, also take off all the weights 
on the bell-crank lever, and disconnect the 
governor spring. Now turn the engine in the 
direction it is to run, until the main eccentric 
stands extreme throw ahead; also roll the 


to exhaust close at 


Assume the engine 


comes to 


cut-off eccentric around until it exactly coin- 
cides with the main eccentric, and when in 
this position adjust the cut-off valve in the 
back end of the cylinder, clamping it in such 
a position that the ports of the cut-off valve 
will be central over the ports of the main 





valve ; proceed with the other cut-off valve 
in a similar way. The cut-off valves having 
been clamped to the valve stem, we turn the 
engine in the direction it is to run, until the 
crosshead has traveled 4'’ past the center; 
when in this position roll the cut-off eccen- 
tric around until the cut-off valve just closes 
the ports of the main valve, then move 
the flying weights to their extreme outer 
position, and tighten the clamping collar. 
Again turn the engine in the direction it 
is to run, until the crosshead has moved 4” 
past the other center, move the flying 
weights to their extreme outer position, and 





NEw LATHE Too... 


adjust the other cut-off valve so it will just 
close the ports of the main valve. As the 
Cummer engine is calculated to cut off steam 
at + of the stroke, and, on account of the 
connecting rod, the cut-off in the back end 
would occur a little later than in the front 
end, it is customary to equalize the cut-off 
at 4. stroke. To do this proceed as follows : 
Put the engine in the front center, and 
measure back from the crosshead + of the 
stroke, turn the engine until the crosshead 
comes to the } mark, and when in this posi- 
tion move the flying weights out, until the 
cut-off valve in the front end of the cylinder 
will just close the ports of the main valve, 
then block the flying weights so they cannot 
move, bring the engine to the } cut-off in the 
back end of the cylinder, and examine the 
cut-off valve in that end. As this valve will 
leave the ports of the main valve open a 
little, move it so as to take up one-half this 
difference, then move your flying weights 
so the cut-off valve in the back end will 
just cut off steam ; again bring the engine to 
the } cut-off in the front end, and adjust the 
cut-off valve in the front end. This will, 
under very early cut-offs, admit a little more 
steam in the front end than in the back end, 
but will admit equal volumes of steam when 
the engine is working under full load. 

The final adjustment of the valve is, of 
course, to be made with the indicator. 

If, by applying the indicator, we should 
tind too much back pressure, and at the 


same time not enough compression, we 


would have to move the main eccentric one 
tooth ahead, adjust the main valves for 
the correct lead, and readjust the cut-off 
Setting the main eccen- 


valves as explained. 
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Government railways for renewals and ad- 
ditions to stock, and it is currently reported 
that the authorities are prepared to give an 
order for 100 locomotives, to be delivered in 
three years, the first one not later than July, 
1891, on the understanding that the cost of 
getting them made in the colony is not 
greater than the price of securing them else- 
where.—Jnvention. 
— ame 


A New Lathe Tool. 


We give herewith an illustration of a lathe 
tool in which the aim has been to make a tool 
which can be ground the same, and will cut 
the same as the universally used diamond 
point tool, and at the same time to do away 
with some of the objections to that tool— 
among others, the large quantity of steel re- 
quired to be kept in stock, and the cost of 
forging, to which is added the risk of spoil- 
ing the steel in this operation. The con- 
struction of the tool is made so plain by the 
engraving as to make a description unneces- 
sary, and it is only necessary to call attention 
to the fact that, a straight square piece of 
steel, broken off, ground into shape, tempered 
and placed in the holder, acts precisely the 
same as a diamond point tool, and since the 
amount of steel used for cutting is so small, 
the very best quality can be afforded. Both 
ends of the piece can be used, if desired, as 
for instance, one end may be a right-hand 
diamond point, as shown in the cut, while 
the other end is a left-hand diamond point, 
making it necessary only to turn it end for 
end in the holder, when changing from one 
to the other. Mushet’s, or any self-hardening 
steel, can be used without the necessity for 
heating it. 

The cutter can of course be ground to 
make a round-nosed tool, if desired. Cutters 
of the best steel, and tempered in the most 
-areful manner, are furnished by the maker 
at small cost, though it is evident that the 
user can easily provide his own cutter by 
simply breaking up a square bar. They can 
be adjusted in the holder for height, thus to 
a large extent doing away with the necessity 
for a rise and fall rest. 

The maker is F. L. B. Rider, South New- 
market, N. H. 





oe 

The loss by fire during 1889 is said to have 
been heavier than in any other of the fifteen 
years during which-any reliable record of 
the fire loss bas been kept. It reached, last 
year, the enormous sum of $125,000,000, 
which is about fifteen million more than for 
the preceding year. There can be little 
doubt that among the things we shall make 
progress in in the future will be the art of 
so constructing buildings as to make them 





tric ahead one tooth will reduce the back 
pressure, and also give us more compression ; 
at the same time it will also cause a slightly 
earlier cut-off of the main valves, which, 
however, is of no consequence. 

ie 


It is stated the New South Wales Govern- 
ment are understood to be desirous of pro- 
moting the establishment of a locomotive 
manufactory in the colony, to be properly 
equipped with all the modern improvements, 
and capable of turning out first-class work. 
It is stated that advertisements are to be is- 
sued, both in the colonies and in Great 
Britain, inviting proposals in connection 
with the matter. There is a large demand in 
New South Wales for locomotives on the 





more secure against fire. One hundred and 
twenty-five millions of dollars is too much of 
the wealth of the country to be thrown away 
in a single year. 


eB 


When the Pan-American delegates were in 
Philadelphia they of course visited the 
leading industrial establishments there, and 
equally, as a matter of course, the ubiquitous 
reporter went with them. Sellers’ new 
planer attracted some attention, and they 
were informed that it was a planer the platen 
of which traveled back eight times as fast as 
it traveled forwards. The newspaper man 
informed his readers next morning that the 
planer made eight times as many strokes 
backwards as forwards, leaving them in 





profound ignorance as to how it got into po- 
sition for the remaining seven strokes. 
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The American Patent System. 
III. 


By D. WALTER Brown, Pu. D. 





THE SPECIFICATION 


ANCE 


AND CLAIMS—IMPORT- 
OF THE CLAIMS. 

The law requires that besides describing 
his invention in the specification so clearly 
and completely that others can make and use 
it, the inventor shall also ‘‘ particularly point 
out and distinctly claim the parts, improve- 
ments, or combination of parts which he 
claims as his invention or discovery.” 

The claims are the well-known short-num- 
bered paragraphs placed at the end of the 
specification, and immediately before the 
signature of the inventor. They are ivserted 
in the patent in order to inform the public 
just what parts of all the things stated in the 
whole of the description are the invention, 
which the inventor alone shall have the right 
to use, and which are withdrawn from the 
public. 

The primary reason, therefore, for adding 
claims to patents, is to protect the public. 

When we reflect that the great majority of 
the patents of to-day are improvements on 
earlier machines, which, of course, the in- 
ventor has not invented as a whole, the 
necessity of claims to define the invention 
becomes evident. 

In order to clearly explain the inventor’s 
specific improvement, it is usually necessary 
to describe also many parts of the machine 
which he did not invent. Therefore, if there 
were no concise and specific statements of 
just what his invention is, it would, in such 
cases, be very difficult to determine what the’ 
patent really covered. Clearly it could not 
cover all the things in the specification, since 
many of them would be old, and there 
would be no information in the document as 
to just what parts of it were the inventions. 
It is the purpose of the claims to give this ex- 
act information. 

From this follows the rule of law that no 
patent is infringed, unless some one, at least, 
of its claims are infringed, and the infringe- 
ment of any one claim is an infringement of 
the patent to that extent. 

Therefore, if the claims of a patent are 
varelessly drawn, so that it is possible to 
make substantially that same machine, but 
with such changes that it does not reproduce 
all the same parts as are recited in any claim 
of the patent, that machine will not infringe 
the patent, and it may be made and used in 
spite of the patent. 

An explanation is required here— 

1. Another than the inventor cannot take 
all the parts found in a claim of the patent 
and add others, and then use that total com- 
bination. That will be an infringement of 
the patent. 

2. He can take less than all the parts of a 
claim and use them, for the use of less than 
all the parts of a claim does not infringe a 
claim, and he can, of course, take less than 
all the parts of the claim, and add other new 
parts, and use the whole combination. 

Briefly, a claim is infringed by taking all 
its parts, and adding others to them; it is not 
infringed by using less than all its parts, 
whether or not other new parts are added. 

Of recent years, particularly since 1882, 
the courts have strictly held that no parts of 
the specification shall be considered to be an 
invention, unless the specification and claims 
distinctly state that such parts are the in- 
vention. 

Now the only parts of the specification 
which state this are, usually, the brief para- 
graph near the beginning of the specification, 
in which the purpose of the invention and 
the means used are concisely presented, and 
the claims. No matter what things may be 
shown in the drawings, or described in the 
descriptive parts of the specification, they 
will give no protection to the inventor, unless 
those things are distinctly stated to be parts 
of his invention, which he claims. In 
fault 


de 


of such distinct 


assertion, the courts 
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will hold, either that the things described are 
old, or that the inventor intended to give them 
freely to the public. 

The supreme importance of the claims 
and the paragraphs referred to is evident. 

The paragraph should define in the broad- 
est terms possible, in any case, the objects of 
the inventor and the means he uses. This 
immediately gives to the 
patent a broad and valuable 
character, prepares the way 
for broad claims, and tends to 
prevent a contestant from nar- 
rowing the meaning of the 
claims. 

After the description should 
follow the claims, which may 
be divided in two great 
groups. 1. Those in which 
the general aspect of the in- 
vention are stated in the 
broadest terms with which it 
can be intelligently described; 
2. Those in which the inven- 
tion is set forth in detail in the 
various combinations of parts 
shown in the patent. 

Very often the invention 
aims at some very broad and 
general result which is new. 
Then the thing is to discover 
the simplest combination of 
fewest parts which will ac- 
complish that result. These 
parts, and only these, should 
then be stated ina claim. This 
claim will be the corner-stone 
of the patent. 

Next, study of the specifica- 
tion, drawing and model will 
show that the general result 
can be got by a combination 
of a few parts constructed in 
the particular way described 
in the specification. A claim 
should be added for just those 
parts, and no more, construct- 
ed in that particular way. 
This will also be a broad 
claim, but not so broad as the 
former, because the terms 
used in it are not so general. 

Then, usually, there are 
several other combinations of 
parts which act together to 
produce some result in the 
machine, and which are new 
combinations. Each of these 
combinations should be stated 
in a separate claim, in no one 
claim using any more parts 


than are necessary to give a - 


working result, and using as 
broad terms as possible in 
naming each part. 

Again, there will often be 
some single features which 
are new in themselves. There 








terms, if they are true statements of facts, 
the opportunity for obtaining a broad patent, 
and defending it inthe courts, is better than 
it has for some time been. 
—-- 

Just now one or two politicians seem 
able to say whether or not we shall have a 
World’s Fair in 1892. 


requirements, and which is well adapted for 
washing decks, for extinguishing fires, and 
analogous forcing purposes. Pumps of 
this design are used on someof the ships 
lately added to the U. S. Navy, and on many 
of the merchant marine vessels. 

As will be seen, the pump has four pistons 
worked}from one crank-shaft. Fig. 1 shows 











































































i --—-—+ 


' 


apte. 
Fr 
+ 
7 
| 


f 
| 
{ 
j 
a be 










































































| D! 


e 











should be a claim for each of 
these. 

Thus the claims of a patent 
are like a pyramid, or perhaps 
a pyramid inverted. First, 
the broad claim on the princi- 
ple and the means (not the 
principle alone, for that is not 
patentable); then the claims 
on the single elements; then 
the claims on the combina- 
tions of parts, first of fewer, 
then of more parts, until at 
last all the novel elements or 
combinations are united in 
one long detailed claim. 

Thus the drafting of the 
specification and the claims 
becomes a highly technical, 
precise and difficult matter, in 
which the inventor cannot ex 
ercise too great care. Two 
great recent cases, viz., the telephone suits 
and the Morley sewing machine case, have 
established the right of the inventor to the 
use of very broad and general language in 
his claims, and the present Commissioner of 
Patents is showing a like liberal spirit. If, 
therefore, the specification and the claims are 
properly drawn, no matter how general the 
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Fig. 3 












































ing-boxes and glands on the shaft DD. In 
order to provide for an easy access to the 
cranks, the joint of the casings A' and A2 
lies in a plane through the axis of the crank- 
shaft. The lower casing A! is cast to the 
pump barrel, which is also provided with 
one or more delivery nozzles A* directly be- 
low the casing. The upper piston B and 
the intermediate piston B! 
are attached to the fod B?, 
and the lower piston (' and 
the intermediate piston ( are 
attached to the rod (*; this 
rod passes through a gland in 
the intermediate piston #', 
and the red B2 passes through 
a gland in the intermediate 
piston (. The cranks are set 
opposite to each other; the 
crank-pins work in bearings 
which slide in the yokes B 
and (*, to which the piston 
rods are secured. In our 
illustrations the pistons are 
shown at the extreme end of 
one stroke ; if now the crank 
is turned the pistons will 
move in the directions as in- 
dicated by the 
the pistons #3! 


arrows. As 
and ('! ap- 
proach each other, water will 
be drawn through the suction 
valve ) at the bottom of the 
pump, and the water above 
the piston C! will be forced 
up the passage A*®, through 
the valves on the piston B', 
and finally out through the 
delivery nozzle A®. But in 
the meantime the intermedi 
ate pistons ( and B' will 
move away from each other, 
causing a suction in the pas 
sage A*, drawing the water 
through the suction valve 1, 
and filling the increased space 
between the intermediate pis 
tons. During the return 
stroke the water between the 
intermediate pistons will be 
forced out through the de 
livery valve 4', up the pas 
sage A*®, and finally out 
through the delivery nozzle 
A*, With this arrangement 
a comparatively steady stream 
is obtained, and since the in 
crease and decrease of the 
space between the pistons is 
equal to twice the stroke of 
one piston, the capacity of 
the pump is large in com 
parison with its size. 
Twenty revolutions per 
minute of the crank-shaft is 
about a fair speed without ex 
hausting the men by the ra 
pidity of their bodily move 
ment. But in the case of fire 
it is desirable to have a high 
er speed, and, in order to ob 
this, the device shown 
in Figs. 3 and 4 is attached to 
the pumps. To apply it, the 
crank-shaft stuffing-boxes are 


tain 


turned on the outside so as to 
form pivots for the arms #7} 
counter 
shaft / working in the bear 


which support the 








ings e?. The gears keyed to 


the ends of the countershaft 








engage with the smaller gears 
on the crank-shaft; the ratio 








CRANK Pumps. 


Crank Pumps. 

Crank pumps for naval purposes should 
be as light and compact as it is possible to 
make them; they should also be capable of 
throwing a comparatively large quantity of 
water under high pressure. Our _ illustra- 
tions represent a pump designed to meet these 


a section at right angles to the crank shaft, 
and Fig. 2 shows a section in a plane 
through the axis of the same shaft. Similar 
letters indicate corresponding parts in the 
two sections, and also in the device shown in 
Figs. 83and 4. The cranks are surrounded 
by a water-tight casing made in two parts, 
A‘ and A®, hence the necessity of the stuff- 





of these gears is about two to 
one. The bearings ¢*® are 

made to slide in the arms £F', 
£ thereby providing means for 

quickly disengaging the 
The key e®, as here 
holds the wheels in 


gears, 

shown, 
gear, and, when out of gear, the same key is 
inserted in the slot e5. When only a slow 
velocity of water is required, the gears are 
disengaged, swung upwards, as indicated by 
the dotted lines in Fig. 4, and held in posi 
tion by the pin o through the hook £*. 
When a higher velocity of water is required 
the cranks are attached to the countershaft, 












6 


and the wheels swung into gear; in doing so 
the ends of studs ¢*® attached tothe arms FH! 


fall into the slots cut in the ends of the 
bracket #’, and are fastened there. The 
bracket /' is simply clamped to the upper 


casing as shown. 
With this arrangement the 
consequently 


pumps can be 


made smaller, and weight 
saved and less space taken up, which is al- 
ways fast Of 


course it will require more men to work the 


very desirable on cruisers. 
pump, but a correspondingly greater amount 
of water will be thrown. 

The whole pump, including the crank-shaft, 
is made of brass; the piston rods are made 
of Muntz metal. 

The pump, as shown in Figs. 1 and 2, is 
not patented. 
and 4 is patented by J. J. 
chanical and Marine Engineer, 
street, New York. 
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Several Ways to Make Sheaves, 
Editor Machinist: 
There are many ways to make sheaves. 


American 
A 
very good way to make them, in sizes from 
12’ to 24”, is to get a follow board made 
that the pattern will fit with the flange up 
even with the top of the board, put on the 
bottom part of flask and ram it up, roll it 
over, make your joint, and put the 
piece of pattern on; now put on your cheek 
and ram it up, make your joint, and put on 
the top part, ram it up and lift it off. Then 
pull out the top piece of the pattern, lift off 
the cheek, take out the bottom piece of pat 
tern, finish the mould and close it. 

The above isa very good and easy way. so 
that any apprentice, by looking, could make 
one in a short time. 

Another way is to make one in two parts 
of a flask, or, as we say, a two-parted flask. 
Get a plain board and place the pattern on 
it with the joint of the pattern down; put 
on one part of your flask with the runner or 
gate stick on the hub, ram it up ard _ roll it 
over on a soft bed of sand (or, if you like, 
you can puta board on, as that will answer 
the same purpose). Now dig the sand out 
from the groove down to the bottom flange 
of the pattern, and make your joint there 
(don’t forget the parting sand). Now puton 
the other part of pattern, and make the joint 
up to the top of the pattern, put on the other 
part of flask and ram it up, lift it off and 
take out the pattern, close it up, put some 
clamps on and roll it over, lift it off and 
take out the pattern, and, if it is all right, 
close it. 

Another way is to make one in one piece 
of flask, or anything you can get that it will 
go in, 

Some years ago I worked in a foundry in 
England, and the smallest flush, or box, as 
they call it there, was about two feet either 
round or square, and as the foreman brought 


top 


me a small sheave pattern with 3800 marked 
on it, I thought that I was in a kind of a big 
box too. in diam 
cter and about 1 


in a quandary what to make them in. 


The pattern was about 6 
face or deep, so that I was 
On 
hunting around the shop I came across a lot 


of square bushes that would just do it. So 
I got to work to see what I could do, 


and, as I had not made a sheave before, I 
thought that I was’ doing a great thing. 1 
made a little bed on the floor and 
balf of the pattern on and made the joint, 
and put the other part on and made the joint 
up the top of pattern, and then put 
bush, rammed it up, and left a little sand 
the box up about 4”, 
oras nigh as I could guess, and sleeked it 
down and water on it—and_ that 
left me a good guide to put the box back to 
—lifted off the box, and lifted out the top 
part of the pattern. Then I put some thick 
clay wash on the joint, put on the box, and 
then lifted it off. 

Sometimes I got what I wanted, and some 
times I did not; that is, to stick the ring of 
sand to the top so that I could get the bot- 
tom part of the pattern out. An idea struck 
me that, if 1 made the joint more perpen 


put one- 


on the 


around three sides of 


put some 


dicular I could get the ring up the first time 
of lifting; and so it did, so that I lifted the 
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bottom part of the pattern out first, and put 


back the box and stuck a small rod down 
through the runner onto the pattern, and 
then lifted a little on one side, and at the 


same time bore down on the rod so as to keep 
the pattern down, and that held the ring. 
Then I reversed the operation, and then lift- 
ed it off square, and pulled out the top part 
of the pattern. 

Some moulders will say, Why did not the 
foreman get up a rig to make them in? The 
only answer that I can give is that, if you 
are given a job to make, you would have to 
work out your own salvation. And again, 
they may think it a piece of foolishness to 
try and tell moulders how to make a skewe, 
as everybody knows the way to do that. 

Tos. WATHEY. 


Piston Rod Packing 
Draught, 


Regulating 


Kditor American Machinist: 


I saw a—to me—new scheme worked on 
rod packing, and I send it to you for the ben- 
efit of the craft. 

The rod was about 3”, and the gland in- 
packing. 


sheet rubber and cut out two pieces 


tended to receive 1 The engineer 


took 3 
to tit the box, one piece slipping inside the 
other, the length of the two being the depth 
of the box. The rubber was cut neatly to 
fit the box, the joints broken above and be- 
low. Now the rubber stood away from the 
rod 4° all around, and this space he packed 
The 
gland being set up threw its strain on the 
rubber, and the swell of the from 
the heat acted likewise, to produce an even 


solidly with oiled asbestos wicking, 
rubber 


gentle pressure on the rod, and a tight box 
with very little friction. Inquiry developed 
the fact that the idea had been suggested to 
him years ago, being then a locomotive run- 
ner, and, after using a sample high-priced 
and long-lived packing, he had kicked on the 
the then universal packing, hemp. 

By the way, I wonder if the engineers of 
to-day appreciate the fact that they do not 
have to pack every two weeks, as the ‘‘old- 
timers” did in the days of hemp and tallow. 
A bucket of water, a strand of well picked 
hemp and warm tallow constituted the lay- 
out, and a new beginner soon became aware 
of the fact that it was not so easy to get a 
gland packed just right as it seemed. 

I would like to have some of the men who 
Jonson and 
I are out, and the cause is (present tense, for 


are away up setulle a dispute. 


we still argue it whenever we meet) dampers 


versus ash-pit doors as the best means of 
controlling a fire under tubular boilers 
burning soft coal. Jonson stands by the 


damper, and endeavors to put one on me by 
referring to the many damper regulators 
used, quotes authorities who never deign to 
notice any other method, and climaxes by 
saying that all these point to the fact that 
this is the only way. 

I object to all this argument, for damper 
unknown in 
the Middle States, as experience with damp- 


regulators are comparatively 


ers controlled with weights or any ordinary 
adjustment have proved it to be the wrong 
Why? 
creases immensely the deposit of soot. 


way using soft coal. Because it in- 
The 
proper way is to control the admission of air 
under the Jonson says ‘twill burn 
them, but, if necessary, water in the ash-pit 
that. My experience has taught me 
the truth of my claims, while Jonson, over 


grates, 
stops 


come by weight of authorities, won’t hear to 


the other side. Now I value a damper, but 
the heat 


when the engine is down and over night, and 


confine its use as a check to hold 
if I had a regulator I should certainly rig up 
to hitch it on the ash-pit doors while burning 
soft coal. 

This reminds me how an engineer friend 
of mine saves an hour a day. Running a 
100 horse-power plant with two boilers, he 
manipulates the scoop as well as the throttle, 
and is required to get up steam in the morn 
Now the dampers did all that could be 
expected of them in retaining heat over 
night, but failed to show steam at 5.30 4. Mm. 
Result: He 
cut in shape to cover the tubes at the 
lined 


asbestos sheet-board. 


ing. 


got. two pieces ,§," sheet-iron 


out 


front end, and them on one side with 





By means of a couple 


of pieces of flange iron riveted to the over- 
hang, he secured places to hold his sheet 
iron by braces fastened to the sheet in such a 
manner as to tightly cover the tubes with the 
asbestos. Just before leaving at night he 
opens the doors, slips in this cover, and 
leaves door ajar, so that any leak of the 
dampers will not pull the air through the 
tubes. At 6.30 A. M. he arrives and finds 40 
pounds of steam, removes the covers, and is 
ready for work. The results are equivalent 
to banking the fire in saving steam and boil- 
er contraction, and ahead of banking in that 
he saves the coal required to bank with. 
DUPLEX. 


The Moulder. 
Editor American Machinist ; 

In this enlightened age, men in every 
branch of mechanical business and art are 
surrounded with helps of every description, 
in order that they may become more pro- 
ficient in their line of business. We have 
improved tools, improved machines, and an 
easier and faster way of doing hand and 
work in the machine, carpenter and 
pattern shop, together with the foundry; 
and we can know what others are doing by 
reading. Yet, with all the advantages with 
which we are surrounded and blest, we find 
men trudging along out of the proper paih- 
way, without any hopes of bettering them- 
selves or others as tradesmen. 

There are a great number of trades which 
might be named in this letter, and written 
upon at length, to the advantage of those who 

But I will con- 
of a few hints on 


vise 


are willing to investigate. 
tent myself to the giving 
the moulder and the trade of moulding ; for 
this, to my mind, is the most abused trade, 
and the moulder the most abused tradesman 
in this or any other country. Foundry work 
is abused, because the proprietors of found- 
ries are not willing to place in the foundry 
the improved furnaces, core ovens and stoves 
needful to get out of the old rut. I could 
name a number of foundries that are using 
the old style wooden fan, trying to make blast 
for a forty-inch furnace with two two-inch 
belts, tuyeres large enough for a sixty-inch 
furnace, and blast pipes entirely too small 
for a twenty-inch furnace, taking about two 
hours to melt as much iron as could be done 
in thirty minutes, using less than one-half of 
the fuel, besides always having hot iron, if 
the advantages of improved methods were 
adopted. 

Very few foundries have a first-class core 
oven, and a great number of smal] foundries 
have no core oven, other than an old steve 
with a few foundry clamps for a grate, 
a brick for a stove lid, and all out-doors 
for a chimney. If a column core is to be 
made, a hole is dug in the ground out- 
doors, and the core lowered into this old- 
style core oven (such as Hiram, the widow’s 
son and moulder, used in baking the cores of 
the columns of Solomon’s temple), and cov- 
ered over with old stove plates, a fire built at 
each end, and enough fuel, time and oaths 
used, to pay about ten per cent. of the cost 
of a first-class cere oven, besides having a 
very poor core, and nine chances out of ten, 
because of the poor core the casting is de- 
fective and of no use, only to be used as 
scrap. 

It is noon; all the moulders, helpers, and 
the core makers start for the machine shop 
or pattern-room, and remain there till the 
noon hour is past; but there is no rushing 
of the machinists from the machine shop to 
the foundry to spend their noon hour, for 
the machine shop and the pattern-room have 


the very best stoves and stove pipes, and 


everything is made warm and cheerful, and 
the workmen are certain to remain in their 


shop in preference to spending their noon 
hour in the foundry, which is used for a 
chimney for the smoke and sulphur which 
from the old stove which de- 
scribed in the AMERICAN MAcuinist of 
December 26, 89, by Mr. Thomas Wathey, 
in full without paint. With the above un- 
improved methods, to say nothing of the 
foundry sheds commonly called buildings, 
the moulder is greatly abused. 

But the greatest enemy that the moulder 


arises was 


greatest abuse, and which keeps him in the 
background of progress, is the moulder him- 
self. I hope that something may be said 
that will stir up moulders, and lead them to 
take advantage of the many helps in the way 
of mechanical papers and books, in place of 
spending their money for that which is worse 
than useless. Life is too short and time 
too precious to spend it other than in keep- 
ing step with the onward march of mechani- 
cal progress. JAMES M. WISHART. 
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Compound and Triple Expansion En- 
gines. 
By JAMEs B. STANWOOD. 


II. 


If eight expansions were desirable in a 
single cylinder the cut-off would take place 
at 4 or even earlier, if clearance exists. 
The high-pressure cylinder or cylinders can 
therefore be said to be devices by which 
large expansions are employed—with rela- 
tively late cut-offs—a feature of great practical 
value, as late cut-offs are obtained by far 
simpler mechanical devices than early cut- 
offs. 

It is customary, for simplifying compari- 
sons of compound and triple expansion en- 
gines, to calculate the horse-power as if all 
the work were done in the low-pressure cylin- 
der ; the mean effective pressures in each of 
the other cylinders are divided by the ratio 
of their respective cylinders to the low-press- 
ure cylinder, and the results so obtained, 
when added to the mean effective pressure 
in the low-pressure cylinder, constitute the 
‘referred pressure,” or the average pressure 
that would obtain if all the work were done 
there. 

Example 1.—In a compound engine, ratio 
of cylinders 4 to 1, the mean effective press- 
ure taken from a high-pressure indicator 
diagram is 44 lbs. per square inch, the mean 
effective pressure taken from low-pressure 
diagram is 12 lbs. What is the ‘referred 
pressure ” ? 

= =11,11-+12 
ure, from which the horse-power is calcu- 
lated by using the area of low-pressure 
cylinder and piston speed, as in a simple en- 
gine. 

Example 2.—In a triple compound, the 
ratio of cylinders are as 2,5 and 14. The 
mean effective pressures are 9, 25 and 63 Ibs. 
What is the referred pressure ? 

25 X 2 63 x 2 

~ = 10: 
5 14 
Ibs. = referred pressure. 


= 231bs. = referred press- 


=9, 941049 = 28 


CYLINDER CONDENSATION. 

As stated before, the fact of obtaining a 
large number of expansions with late cut- 
offs is of great practical value, as it admits 
of the use of simple valve gears; in fact, of the 
simplest yet devised—the slide valve—this, 
when driven by two eccentrics and a link, 
becomes a reversing gear, and also admits of 
adjustable variations in point of cut-off. <A 
carefully designed valve gear, if constructed 
with double ports, can be made to cut off 
satisfactorily at one-half stroke. Thus in 
the case of a triple expansion engine, where 
the high-pressure cylinder is } of the low- 
pressure, with 4 cut-off, 14 expansions are 
obtained. 

The fact that late cut-offs can be employed, 
especially in the high-pressure cylinder, is a 
very valuable feature as it affects economy. 
The benefits formerly supposed to aceom- 
pany early cut-offs in single cylinder engines 


have never materialized, practice having 
shown that, with from } to ¢ cut offs, or with 


3 and 4 expansions, the results are the best 
obtainable. The reason is, that the acknowl- 
edged benefits of a large number of expan- 
sions are entirely neutralized by what is 
known as ‘‘ cylinder condensation,” which is 
this : 

With every emptying of the cylinder to the 
exhaust, the cylinder’s walls are cooled suffi 
ciently, so that, when a fresh charge of steam 


is received from the boiler, a part of same is 
needed to warm it up again to make it habit 








has, and the one from which he receives the 


able for the remainder. 


It is easily imagiu 
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able that a cylinder could be cold enough to 
condense all the steam entering it each stroke. 

With early cut-offs, the proportional amount 
of steam condensed in this warming up pro- 
cess is a far larger proportion of all the 
steam used than with late cut-offs. To ex- 
plain more in detail ; roughly, it takes about 
the same amount of steam, in pounds, to heat 
up the cylinder of a simple engine each 
stroke, no matter what the cut-off may be, 
provided the speed and boiler pressure are 
constant. If now 4 Ib. this 
amount, this + lb. is a greater part of the 


represents 


steam used when working +} than 4 cut-off. | 


Example 3.—An engine working first at 
4 cut-off, uses 8 lbs. of 
steam per stroke in performing work in the 
first case, and 4 x 2 1bs. = 14 lbs. per stroke 
in performing work in the second. In addi- 
tion, + lb. of steam is used in each instance 
per stroke to maintain the cylinder at the 
proper temperature. What 
steam is lost by cylinder condensation in each 


1 cut-off, second at 


percentage of 


case ? 


oe = 40 per cent. Ist. case 
t+h 3 eer 
: a i = } = 14.++ per cent. 2nd case. 
t-+1}4 j 


In the first case the benefits derived from 
using steam expanding 8 -times is 
more than offset by the enormous 
condensation. 
fits offered by expanding steam 8 


To obtain the bene- 


or more times, a high and low- pres- 
sure cylinder give the advantage 
just indicated of reducing conden 
sation by working with late cut 
offs, and at the same time giving 
the expansions required. 

There is also another advantage 
in employing two or more cylin 
ders; it is that each is kept warmer, 
because the difference 
initial and exhaust pressure, and 
consequently between initial and 
exhaust temperature in each, is 
much less than if the work is ail 
done by one cylinder. The cylin- 
ders are therefore not cooled down 


between 


to so great an extent each stroke, 
and consequently do not require so 
much heat from the incoming steam 
Thus, if the 
door and windows of a hot kitchen 
are opened in winter, the warm air 


to warm them up. 


escapes into the outer atmosphere, 
and all the walls, furniture, ete 
part 
that it takes more to restore them 
to their original temperature than 
if the doors and windows had been 
opened on & warm summer’s day ; 
the original temperature of the 
kitchen being the same in each 
case. Whena high-pressure cylin- 
der exhausts itself into a warm low- 
pressure cylinder instead of directly 


*) 


with some of their heat, so 


into a cold condenser, it necessarily follows 
that not so much steam will be required to 
heat it up when, next stroke, a supply is 
opened up from the boiler. 

This fact is well shown up by the develop 
ment of the simple compound engine ; for, as 
altempts to use steam of higher pressure were 
that a limit 
was reached beyond which it was not econom 
The 
high pressure were offset entirely by the in- 


made, it was soon ascertained 


ical to go, benefits derivable from 
creased condensation due to greater fluctua 
tion of temperature in each cylinder ; 100 or 
110 lbs. boiler-pressure seems to be the limit 
of economical performance for simple com 
pound condensing engines in which the usual 
slide valve and link motion are employed. 

Triple expansion engines eliminated this 
loss, and made it possible to use steam at 150 
Ibs, by gauge, and also to work with a larger 
number of expansions. The gain was due 
almost entirely to the fact that the late cut 
offs, and the slight fluctuations in tempera 
ture in each cylinder kept the cylinder con 
densation at a minimum. 

With a Corliss non-condensing engine with 
80 Ibs, of the 
initial and exhaust pressures is about 
with 80 Ibs. 
vacuum, it is 169 


between 
112 

boiler 

Fahr. 


In a simple compound with boiler-pressure 


steam, fluctuations 


Fahr. ; if condensing, 
pressure, and 24 
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at 100 Ibs., and a vacuum of 25’, the fluctu- 

ation amounts to 100° Fahr. in each cylinder ; 

with triple expansion engines with 150 lbs. 

boiler pressure, vacuum 25’, it is about 70 

Fahr. in each cylinder. 

THE CORLISS COMPOUND VERSUS THE TRIPLE 
EXPANSION ENGINE. 

An important point that can be brought 
out here is worthy of attention, as throwing 
light on the various influences at work in 
engines of different types. Simple Corliss 
compound engines seem to work, when steam 
pressure is between 100 and 125 lbs. by gauge, 
with almost as good economy as triple ex- 
pansion compounds of the marine type do 
with 150 lbs. boiler pressure. Though the 
fact cannot be positively aflirmed that the 
same duty is reached, yet, iu comparison with 
simple compounds of the marine type, there 
is a large saving in fuel in favor of the Cor- 
liss system. 

In a Corliss compound with one high and 
one low-pressure cylinder, 14 to 20 expan- 
sions are found, according to the cylinder | 
ratio, and the cut-off employed ; a usual pro- 
portion is : cylinder ratio 4 to 1, cut-off about | 
$, making 16 expansions in all. In simple | 


|/marine compounds the expansions are, as 


~ 


already stated, from 7 to 9; in triple com- 
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pounds from 12 to 15. We thus have the 
curious anomaly of a greater total number of 
expansions with earlier high-pressure cut-offs 
giving nearly as good results in two cylinders 
as the late cut-offs and slightly fewer expan- 
sions give in three cylinders. 

A cursory examination will indicate other 
features, however, that, occurring in connec 
tion with the Corliss system, make these con- 
ditions One feature is the fact 
that the Corliss valve gear and cylinder give 


possible. 


The short direct 
steam and exhaust ports, and the quick action 
of the valves give large rapidly opening port 
areas and sharp cut-offs. With a slide valve 
the ports are often long and tortuous, the 


nearly a perfect diagram. 


valve itself opens and closes its ports slowly, 
and the openings themselves are not of full 
area at vital points of the piston’s stroke, 
especially if the cut-off takes place early. 
The loss, therefore, is less in the Corliss sys 
tem in forcing the steam in and out of the 
cylinders, especially at high piston speeds. 
This is shown well by the fact that ordinarily 
in triple expansion engines of the marine 
type, only about 60 per cent. of the theoreti- 
cal diagram is obtained; in the best cases 
about 70 per cent. In Corliss compounds 
from 75 to 85 per cent. of the theoretical dia- 
yram is common. 
Another feature fact 


is the that Corliss 


}and imperfect expansion. 
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cylinders do not condense so large a propor- 
tion of the incoming steam as other forms of 
cylinders do under similar conditions of cut 
off, piston speed and boiler pressure ; this is 
because of the relatively small amount of 
clearance surface that has to be heated up 
before cut-off occurs. This surface is small, 
because the steam and exhaust passages and 
surfaces are limited in extent, and also be- 
cause, with the long strokes common to these 
engines, a moderate number of revolutions 
is obtained in connection with high piston 
speed, and therefore a minimum amount of 
cylinder surface is presented before cut-off oc 
curs, incomparison with the volume of steam 


used. Thus a slightly greater total conden- 
sation per stroke may occur than in the 


marine type, but because of the more perfect 
diagram and earlier cut-off that can be used, 
the steam shown by the indicator diagram 
performs more work. Two factors are 
fighting for mastery, and the ingenuity of 


|the engineer is being constantly exerted 


to keep them down—cylinder condensation 
In the triple ex- 
pansion engine the former is well under 
control; in the Corliss compound, the latter. 
The perfect engine will have both elim- 
inated. 


HAMMER. 


Hammer, 


Pneumatic 


The accompanying illustrations are of a 
pneumatic power hammer possessing feat 
ures which have made it quite popular in 
many of the leading workshops of Germany, 
in which country it is manufactured. 

As will be perceived, the hammer is 
driven by a belt, the shaft on which is 
placed the driving pulley having at one end 
acrank disk and at the other a fly-wheel. 
The connecting rod is attached to a solid 
piston, which moves up and down within a 
cylinder, which is fixed rigidly to the frame 
of the machine. In the same cylinder, and 
below this piston, is a cylindrical hammer 
tup moving freely and without direct con- 
nection with the actuating mechanism. Mo- 
tion is communicated to this tup through 
the medium of which 
between it and the piston. 


the air intervenes 
But, since the 
piston has a motion which is uniform, both 
as regards its extent and rapidity, while it is 
necessary to vary the force of the hammer 
blow, this is accomplished by means of a 
valve which with the air 
space between the piston and tup. 

If this valve is wide open the only result 


communicates 


of the motion of the piston is to pump air 
alternately into and out of the air space, no 
motion of the hammer resulting, while, if it 
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is closed, the confined air becomes rarefied 
by the upward motion of the piston, the 
hammer is lifted by atmospheric pressure, 
and, upon the return stroke of the piston, 
is powerfully driven downwards, this con- 
dition giving the maximum effect of the 
hammer. The degree of opening of this 
valve determines the force of the blow, and 
the opening of the valve is regulated by 
means of one of the small levers shown at 
the right. 

The air, while it transmits to the tup all 
the force applied to the piston, except that 
which is transformed into heat by the com- 
pression, forms an admirable cushion, and 
prevents injurious jar or shock. Tests have 
shown that, with a piston speed of 828 feet 
per minute, the air is compressed to four 
atmospheres, while at a speed of 394 feet 
the pressure rises to four atmospheres. 

Means are provided whereby the hammer 
may readily be stopped at the highest point 
of its stroke, the lever by which this is done 
being the same as that which controls the 
valve. 

No packing whatever is required either for 
the piston or the tup, since whatever small 
leakage may occur past them is the same, 
and has the same effect as a proportionate 
opening of the controlling valve, 
and does no harm. The construc- 
tion thus becomes very simple, and 
there is little liability of derange- 
ment or injurious wear. 

Among the prominent establish- 
ments using these hammers in Ger 
many are the Krupp works, Essen; 
Grusonwerk, Magdeburg ; Stumm 
Bros., Vennkirchen ; and in all the 
larger workshops of the German 
Government Railways. 

They are built by L. W. Breuer, 
Schumacher & Co., Kalk (near 
Cologne-on-Rhine), Germany. 

ee 

All kinds of races against time 
have been recorded, but it has re- 
mained for the enterprise of an 
American newspaper, in carrying 
out its ideas of ‘‘ modern journal- 


ism,” to send a woman around the 
world, in a race against time. 
Nellie Bly, for the New York 


World, has accomplished the feat 
in the unprecedented time of 72 
days, 6 hours, and 11 minutes, set- 
ting sail from New York on the 
‘* Augusta Victoria,” Nov. 14, and 
arriving from the West over the 
Pennsylvania Railroad, Jan. 25. 
It is a remarkable performance, 
and serves to show to what perfec- 
tion the facilities for travel have 
been brought, and how much we 
are indebted to the use of steam, 
and to the machinist’s art, by 
means of which the voyage was ac- 
complished, and without which the number 
of years required for the trip would have 
been about equal to the months required 
in this case. 
an = 

An alleged mathematician, named Good- 
win, met a committee of astronomers from 
the Naval Observatory the other day, for the 
purpose of demonstrating to them that he 
had succeeded in squaring the circle. 
circular 
area is equal to the square of a line, equal to 
the quadrant of the circumference, and the 
the area of 
a circle whose circumference is equal to the 


His proposition was that: “A 


area of a square is equal to 


perimeter of the square,” which is the same 
as saying that a line of given length will 
enclose as much area, if disposed in the form 
of a square, as if in a circle. 

Yet, strange to say, three astronomers had 
the patience to sit for a mortal hour and 
listen to an argument intended to prove this 
proposition. One of them even cut out of 
paper a circle and a square, the perimeters of 
which equaled each other, and compared their 
magnitudes and weight, whereat, the discover- 
er, with that lofty disdain which always char- 
acterizes such genius when confronted with 
an unanswerable argument, wanted to know 
how long since scientists had taken to apply 
ing specific gravity (s¢c) to lines and angles, 















































































ea Re ae 














AMERICAN 


MACHINIST 








€ 


[Feprvary 13, 1890 




















Communications relating to the reading columns 
should be addressed to the Editor. All other com 
munications should be addressed : 


AMERICAN MACHINIST, 


PUBLISHED WEEKLY AT 
96 Fulton Street, New York. 





Horace B. MILER, Pres’t and Bus. Manager 
LycurGus B. Moore, Treas. and Sec’y. 

F. F. Hemenway, Editor and Mech. Engineer. 

J. G. A. MEYER,) : 

Frep J. Mitter,$ Associates. 


Special Announcements. 

C2 Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommena 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale, We give no premiums to 
secure either subscribers or advertisers. 

ter" Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ee" We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
.to advance, or hobby to ride. 

ee” We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ger" Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 


Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada, and Mexico. 
$3.50 a year to Other Countries, postage prepaid. 


Advertising. 
Transient, 35c. per line, each insertion. 
“ Business Specials,’’ 50c. a line. 


The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 BouveRIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IsT, at 14/7 per annum, postage paid. 

DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Obio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh. Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, II] 














The Williamsburgh News Co., Brooklyn, E. D.. N. Y. 
NEW YORK, FEBRUARY 138, 1890. 
CONTENTS. 

PAGE 
Vertical Spindle Milling Machine : 
A Scrap-book Substitute. ... 1 
Testing the Forth Bridge 1 


The Colors Produced During the Tempering of 


Steel. By Thomas Turner... 2,3 
A New Canal in Japan ; 3 
Good Work by a Cornell University Student 3 
Saw-sharpening Machine \e ye 4 
Setting the Valves of Cummer Engines. By 

eS) ree i 
A New Lathe Tool... sf 4 
The American Patent System. By D. Walter 


un 


Brown, Ph. D aeak ase TEKeEROAS ae 
Crank Pumps . are 
Letters from Practical Men: Several Ways to 


Make Sheaves. By Thos. Wathey—Piston 
Rod Packing Regulating Draught. By 
Duplex—The Moulder. By James M. Wish- 
art. ; vuKeks ; 6 
Compound and Triple Expansion Engines. By 
James B. Stanwood........ 6.7 
Pneumatic Hammer....... APE 7 
A New Circular Relating to Clubs ~ 
Copying Machine Designs ~ 
Compound Locomotives 8 
Questions and Answers 8,9 
Manufactures 9 


Machinists’ Supplies and Iron 


A New Circular Relating to Clubs. 


So many of our friends take the trouble 
of getting up clubs for the AMERICAN Ma- 
CHINIST in the shops with which they are 
connected, that we have issued a new circular 
relating to clubs, which will be of interest 
to all desirous of extending the circulation 
and influence of the paper in their vicinity. 
It will be mailed to any one making applica- 
tion for it. In addition to our facilities for 
supplying the paper by mail to individual 
subscribers and clubs, it should not be for- 
gotten that it can be obtained each week of 
any newsdealer, in any part of the country, 
for five cents. 


-—_>- 
Copying Machine Designs. 


We continue to hear many and some very 
bitter complaints from machine builders of 
the wholesale copying of their designs; and 
these builders refuse to be comforted by the 
reflection that imitation isthe highest form of 
flattery; for they say that it is not flattery 
that they run their establishments for, but 
dollars principally, and they feel as though, 
after they have gone to considerable expense 
and trouble, and have put a great deal of the 
bardest kind of work into the designing of a 
machine, besides running the risk usually at- 
tending the placing on the market of a new 
design, they should be allowed to reap the 
fair reward, if there is any, and that when 
another man stepsin, as soon as a machine is 
fairly on the market, imitating it as closely 
as possible, even to the extent of making all 
important details precisely the same, it is 
nothing less than downright robbery. 

Of course every one who knows anything of 
the machine business knows that there is usual 
ly much more in a successful machine than the 
mere tangible material of which it is com- 
posed. It usually represents much labor of 
the most expensive character, which is done 
before the first machine is commenced, and 
which, by every principle of ethics, should 
belong to him who performed it, until defi- 
nitely transferred to another, for a consider” 
ation. To appropriate the results of this 
labor without offer of compensation is as bad, 
ethically at least, as to, appropriate the result 
of the moulders’ or machinists’ work done on 
the machine; or, in other words, to steal the 
machine itself. 

It is generally recognized, of course, that 
itis a very difficult matter to define the line 
beyond which the use of an idea originated 
by another degenerates into stealing out- 
All machine builders must make use 
of many things originated by others. A 
man who proposes build planers, for 
instance, must, as a matter of course, have 
a bed, housings attached to it, a platen 
running upon it, and a cross-rail, upon 
which is fitted the saddle. The planer can 
have all these features without giving any 
one cause to complain. But if the builder, 
instead of employing any ideas of his own as 
to the exact form and proportions of these 
several parts, makesthem so that they cannot 
be distinguished from those of another build- 
er, and, in addition, copies all its details, so 
that, in all points except the quality of the 
workmanship, the two machines are identi. 
cal, then it should be plain to any one that 
the man who has himself worked out the de- 
tails of his machine, or has paid a considera- 
ble amount to the men who have done it for 
him, is defrauded, and has a just cause for 
complaint. Not only does his competitor be- 
come able to compete with him upon unfair 
terms, but the originator is often taken for 
the imitator, the public merely seeing that 
machines identically the same are built by 
two different concerns, and not taking the 
trouble to ascertain which was the first to 
build them, and which followed after. 

Of course, where a feature of a machine is 
so made as to perform a new function, or an 
old one in an entirely new way, the Patent 
Oftice offers some protection from copyists, 
but there is much that is of value in machine 
design which is not patentable, and on which 
the only protection must be men’s sense of 
business consideration which 

to bear upon them. If 


right. 


to 


honor or some 
cap be brought 





those parts which others might desire to 
copy be made inaccessible, the problem 
would be solved, but this is obviously im- 
possible, and where it is attempted and is 
only partially successful, as is always the 
case, the difficulty of getting at the details of 
the machine becomes the copyist’s greatest 
security against detection and general recog- 
nition as a copyist. It has paid him to go to 
considerable pains to find out the points 
necessary to enable him to make an exact 
copy, while the effort at secrecy upon the 
part of the builder is just sufficient to pre- 
vent the public from becoming sufficiently 
familiar with his design to readily recognize 
a copy of it. 

There can be little doubt that the widest 
possible publicity regarding designs of 
machines affords the best protection where 
patents are not obtainable. At first sight it 
would seem as though a machine-builder, 
allowing the details of his machine to be pub- 
lished in a mechanical journal such as the 
AMERICAN MACHINIST, was simply affording 
the best possible facilities for copyists, which 
is true enough; but at the same time he is ac- 
quainting the mechanical public with the 
fact that that is his design, so that any copy 
of it will readily be recognized. And the 
copyists, knowing this, will be much less apt 
to copy than where they can gain the com 
parative security which an attempt at secrecy 
always affords. Builders who have tried 
both plans have found by experience that 
this view of the case is correct, and that he 
who is most free in letting details of his de- 
signs be known, other things being equal, 
has least trouble with copyists, and is usually 
appealed to by those who are in search of 
originality and excellence of machine design. 
The only protection from copying is in 
patents, in absolute secrecy, or in the utmost 
publicity, and where the first two are impos- 
sible the latter is the only refuge. 
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Compound Locomotives. 


Notwithstanding the fact that compound 
locomotives have been in use for several 
years, there is to-day actually no trustworthy 
evidence that they are handling trains with 
better economy than simple cylinder engines 
are. We do not say that they are not doing 
so, but if they are, the evidence to that effect 
is not sufficient to convince an unprejudiced 
observer. And in Europe there are not want- 
ing eminent mechanical engineers who are 
anxious to test the matter, in the belief 
that, the simple cylinder engine will prove 
the more economical of the two. This, of 
course, does not prove a case ; it is simply the 
assertion of opinions. 

The compound condensing engine has 
proved itself superior in point of fuel economy 
to the simple cylinder engine for stationary 
and marine purposes, but that cannot be 
taken as settling anything for or against the 
compound locomotive. 

There are hardly more unsatisfactory con- 
ditions for testing the relative economy of 
two engines than obtain in railroad prac- 
tice. Perhaps it would be more pertinent 
to say that the proper precautions to test, 
within reasonable limits of accuracy, the 
economy of two locomotives are never taken, 
owing to the difficulties and inconvenience 
of doing so. 

One of the most interesting examples of 
compounding locomotives in this country is 
in the case of the compound built by the 
Schenectady Locomotive Works for the 
Michigan Central Railroad. The cylinders 
of this locomotive are 20" and 29" diameter, 
by 24” stroke, thus comparing very favorably 
with the regular 19” x 24” engines used on 
that road. The boiler of the compound has 
1,677 feet heating surface, and carries 180 Ibs. 
steam. Any test of the compound, to be con- 
clusive, should be made against one of the 
regular engines with equal heating surface, 
and carrying equal steam pressure. Both 
of these points are especially important. 

The Schenectady locomotive appears to 
have been built with a view to adapting com- 
pounding to American locomotive practice, 
and if all other conditions are made _prac- 
tically the same as between that and a stand- 





machines could be secluded absolutely, or 





in making tests, a good deal will be learned 
as to the value of compounding locomotives. 
It will be in acertain sense conclusive, because 
both engines are of the American type. 
ae oe 
It seems that the experiment of employing 
Chinamen as laborers is to be tried in New 
York, the Chinese labor contractor who is 
interested in introducing them, saying, ac- 
cording to a newspaper interview, that they 
would undoubtedly be successful, for the 
reasons, among others, that they were satis- 
fied to work for less than half what other 
laborers could be hired for, and they never 
struck or became dissatisfied with the treat- 
ment they received or the wages paid. All 
of which is very encouraging to a man who 
happens to be so unfortunate as to be under 
the necessity of doing laborer’s work, and 
who yet retains sufficient ambition and inter- 
est in the affairs of life to cause him to find 
some fault when the rate of pay offered is 
not high enough to enable him to live as the 
American citizen thinks he ought to live. It is 
not probable, however, that the Chinese will 
gain much of a foothold in New York, for the 
simple reason that they are without that 
valuable commodity—a vote. And the fact 
that a laborer possesses a vote often has 
much more significance in New York than 
the fact that he may have strong muscles, or 
intelligence sufficient to do the work required 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Tf so requested, neither nam, correct initials nor loca 
‘ion will be published. 

















(54) ‘* Reader, , writes: Kindly in- 
form me the correct way to place a leather belt on 
the pulleys? A.—Place the smooth side next the 
pulley. 

(55) D. R., Pawtucket, R. I., asks: 1. Are 
the patent office reports published, and how can I 
obtain them? A.—Yes. Write to the Commissioner 
of Patents, Washington, D. C., enclosing five dollars 
fora year’ssubscription to the Officia/ Gazette. 2. Do 
you think they will keepa person up with the times * 
A,—They will keep you informed of the patents 
issued in the United States, but they will not convey 
much other information of practical value. 


(56) F. L. B., Hartford, Conn., asks: 
What are the practical objections to the use of 
oscillating engine, provided that the steam joints 
are tight, and the journals wear as long asin any 
engine? A.—Wesee nospecial objections to small 
oscillating engines. The objection to large en- 
gines of this class is the movement of a large mass 


of metal, particularly when a high speed is re- 
quired. There is also more or less trouble in keep- 


ing the trunnion in good working order and steam- 
tight. 


(57) R. D., N. Y., writes: I was reading 
in your paper of December 26, 1889. an article on 
“Core Making,”’ by 8. Bolland, and I would like to 
know how he can remove such a core iron 
shown by Fig. 9 from the casting’ I ama machin 
ist interested in foundry practice. A.—We under 
stand Fig. 9 of the article referred to to represent 
the shape of a frame of a core iron which is to 
have curved spurs upon it, such as are shown in 
Fig. 12. It must be broken to take it from a pipe of 
the shape shown. 

(58) G. D. C., Waterbury, Conn., writes: 
Can you give the ordinary practice in making tight 
and loose pulleys, whether they are made crowning 
or left straight across the face? Which is the best 
practice for ordinary work? A.—It is not usual to 
crown tight and loose pulleys, for the reason that 
it makes the belt more difficult to shift from one 
pulley to the other, and thus not only takes more 
time in shifting, but causes more wear on the belt 
Where the shifting is very infrequent they may be 
crowned, but it is usually better to make them 
flat. 


as 


(59) R. C. W., Birmingham, Ala., writes: 
[have not been accustomed to locomotive work, 
and have trouble in turning locomotive tires. 
Please give me a receipt for tempering tools to cut 
a hard scale off the tire. The tools were hardened 
in the usual way, by plunging them in strong salt 
water, but were not hard enough. A.—We cannot 
give youa better receipt for hardening tools for 
the purpose than you have. If the tools are not 
hard enough, it is the fault of the steel. Procure 
suitable steel, harden the tools in the way you men 
tion, and run the tires very slowly. We believe 
that in this way will your diffi 


you overcome 





ard engine, and the necessary pains are taken 


culty. 
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(60) J. J., Baltimore, Md., writes: We 
wish to run an 18-inch circular saw in our factory, 
and take power from an engine on the other side 
of an alley, which is 18 feet wide. We think of 
putting a steel shaft across the alley: the distance 
between the bearings will be 20feet. What diam- 
eter should the shaft be to keep it from swagging 
when supplying eight horse-power? A.—The dis- 
tance between the bearings is too great; you will 
have difficulty to prevent deflection. Assuming 
that the shaft makes 80 revolutions per minute, 
you will need a trussed shaft 24% inches in diameter; 
or another way woul! be +o use a steel tube of 
larger diameter. 


(61) D. E. F., Melrose, Mass., writes: Is 
there any way that a building can be piped for 
steam heating by which a self-return will return 
the water below the water line in the boiler? A.— 
Yes; but to do so,and at the same time obtain 
nearly uniform results throughout the building, re- 
quires study and experience. You will find this 
method of heating described in Steam Heating for 
Buildings, by W. J. Baldwin, M.E. 2. Itis claimed 
that, by making the main return pipe very large, 
say four inches, it will draw the water out of 
the branches below the water line in the boiler. 
A.—Not correct. Water cannot be drawn out of the 
lower branches by the arrangement you mention. 


(62) A. B., New York, writes: I have 
quite a number of steel dies to temper, size 
4’’x4’’x6”"’ to 8” long. Is there any way by which 
the blocks can be kept from swelling in the center? 
I harden one face only. Also, is it customary for 
die sinkers to sink the impression deeper in the 
center, so as to allow for grinding or surfacing off 
the face of the die after tempering, so that they 
will strike square on the face when in the hammer? 
A,—It is not customary to do this; but, instead, the 
object is to prevent springing so far as possible. 
This can only be done by very careful heating, 
which must be even at all times during its progress. 
Much better results in this regard are obtained 
where the dies are hardened all over, and this is 
usually done in the case of such dies as you men- 


tion. We cannot undertake to name the best bolt 
cutter. Several very good ones have been illustrat- 


ed in our columns from time to time, and probably 
the best one is among them. 


(63) W. B., Meadville, Pa., writes: I no- 
tice that all duplex pumps have four steam ports: 
please give the reason for using that number of 
ports. A.—In examining the slide valves for this 
class of pumps, you will find that the valves have 
only a very small amount of lap, or none, thereby 
allowing the steam to follow the piston nearly 
throughout the whole stroke. This is necessary, 
because these pumps have no fly-wheel to control 
the fluctuations of the steam pressure when the 
steam is used expansively, as it would be when the 
valve has outside lap. The valves are arranged to 
cut off steam near the end of the stroke, and open 
the exhaust at the same time, or nearly so, prevent- 
ing a certain amount of compression necessary 
for resisting the stored-up energy in the recipro- 
cating parts. Now the advantage of two ports at 
each end of the cylinder will be seen. The outer 
port is used for admitting the steam, the inner port 
is used for exhausting; and, the latter port being 
covered by the piston when the steam port closes, 
there is no escape for the steam, and the required 
amount of compression will be obtained. 


(64) J. E., Everett, Mass., writes: I have 
two cast-iron kettles, which form together a steam- 
jacketed still forthe manufacture of acetic acid. 
The steam space is1 inch; thickness of kettles, 1 
inch; thickness of one flange, 1 inch; thickness of 
the other flange, 13g inch. I have been in the habit 
of connecting them by means of 58 bolts 5¢ of an 
inch diameter, and an 144x444 rubber ring placed 
inside of the bolts. The surfaces have been rough. 
Now, in tightening up these bolts, is there any risk 
of breaking the iron flanges alonga line joining 
the bolt holes? Should not the bolts break before 
the flange, provided, of course, that the men put 
as nearly as possible the same pressure on every 
bolt? And,if the flange broke, would it not indi- 
cate an imperfection in the casting? .A.—The 
flanges should not break if the bolts are tightened 
up by a mechanic; if they do, we should suspect a 
poor quality of iron, or, as you say, an imperfec- 
tion in the casting. 2. If both flanges are sound, 
should not the one-inch flange break first’ A —By 
making the bolts strong enough, the thin flange 
will break first. 3. What gasket would you recom 
mend when the flanges are left rough’ A.—The 
same as you have been using. 4. If the flanges are 
milled, would there be any reason whatever for 
using a gasket? <A.—If the milling is properly 
done, a gasket will not be needed. 


(65) J. R., Toronto, Canada, writes: I 
have a boiler which had a very small leak for some 
time in the bottom of the barrel. On examination 
1 found the plate so thin that I cut it with a knife. 
Steam pressure, 120 pounds. I have always under- 
stood there is equal pressure above and below the 
water line, and I fail to see how the boiler stood 
the pressure. Will you please explain? A.—The 
pressure due to the steam is the same at the top 
and bottom of the boiler, but the bottom has also 
to support the weight of water, making the total 
pressure on the bottom somewhat greater than at 
the top. If you had given us the diameter of the 
boiler and the thickness of the thin part, and how 
far it extended, we would be in a better position to 
give an opinion. But we can say this, that, if a 
leak has been discovered, an immediate examina- 
tion delayed is a careless practice, which cannot be 


pieces of paper: they were cut from a piece four 
inches square marked off in half-inch squares, 
making a total of sixty-four squares. In placing 
the paper together as marked, you will see there 
are sixty-five squares. I fail to see where the ex- 
tra square comes in. Please give this your consid- 
eration. A.—We can only count sixty-four squares, 
no matter in what position the pieces are placed. 
We cannot conceive how you can count sixty-five 
squares. 


(66) J. C. J., Yountville, Cal., writes: 
Please inform me what causes the large drums of 
steam boilers to leak. I have known several to be 
perfectly tight when new, but, after using them 
awhile, would commence to leak in places, espe- 
cially in the horizontal seams. I have calked them 
carefully when cold, but after a few days’ usage 
would start to leak again. either in the same place 
or somewhere else. A.—If the steam drum is 
properly made, of good material, it will remain 
steam-tight as long as other parts of the boiler 
and we cannot assign any cause for your trouble. 
If you refer to an upright dome fitted on the 
shell in a careless manner, as is sometimes the 
ease, the cause for leakage can easily be found. 
In many boilers the diameter of the hole in the 
shell is equal to that of the dome, the latter being 
riveted to the shell without any stiffening ring. 
This hole weakens the shell of the boiler, and the 
drum must make up the deficiency. But a dome is 
not adapted for a brace, and the extra stress 
thrown upon it will cause the seam on the shell to 
leak. If such a large hole in the shell is really 
needed for the purpose of allowing a man to enter 
into the boiler, as is the case in locomotive boilers. 
the dome should not only be flanged and riveted to 
the shell, but the latter should also be flanged and 
riveted to the dome, and, besides this, a heavy 
wrought-iron ring should be riveted to the inside 
of shell, to stiffen itas much as possible. But in 
many stationary boilers manholes can be placed 
in the heads, which is the proper place for them. 
In such cases, the hole leading from the shell into 
the dome should not greatly exceed twice the 
area of the steam pipe leading to the engine. 




















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven werds make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 








Gear wheels and g-cutting. Grant, see adv., p 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins and Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

“The Bulldozer,’ a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, Ill. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Ice and Refrigerating Machines, 140 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, IIL. 

S.W. Card & Co., Mansfield, Mass., carry a full 
line of Stay Bolt and Patch Bolt Taps. 

Castings for small and medium sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, Ohio. 

Crank pin Machines. Pedrick & Ayer, Phila 
delphia, Pa. 

Planer Chucks—Greenwood’s Universal. 
& Ayer, Philadelphia, Pa., 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Whiton'’s Chucks. 8S. A. Smith, 23 8. Canal st., 
Chicago, Western Representative. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Jan. 30, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular 
T. Kieley, 11 W. 13th st., New York. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Patent Attorney. R. G. DuBois, 715 11th st , Wash- 
ington, D. C., procures first-class patents on inven- 
tions. Valuable Hand-book on patents free. 

The Sure Grip Steel Tackle Blocks must fill the 

bill, according to the large sales reported. See ad 
vertisement, page 13. 
25/" Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
82/" Send for list of firms using our Drills. J. EF. 
36’ Snyder, Worcester, Mass. 


Pedrick 


25’ “Only Drill Press built on 

32”’ ‘Ko-rekt’ principles, 

37” even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 


Standard Reducing Valve, Standard Pump Press- 
ure Regulators, Improved Collignon Cylinder Oil 
Pumps, Jenkins Globe and Angle Valves. Send for 
circulars, Standard Regulator Co., Buffalo, N. Y. 

-atents.—Patent soliciting of high class. 

D Walter Brown, 31 Nassau st., New York. 

Send for “A Brief History of Patent Legislation 
in the United States.” 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,etc., by T.W. Barber. 1.986 illustrations 
8vo. cloth, $3. Catalogue of books on mech.subjects 





too severely condemned, 2. Enclosed are four 


free. E. & F. N. Spon., 12 Cortlandt st., New York. 





Superintendents of industrial establishments will 
find the Engineering and Building Record, published 
weekly at 277 Pearl st., New York, useful. Munici- 
pal and building engineering problems a prominent 
feature. Specimen Copy, 10 cents. 

De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co.. 
Philadelphia, Pa. 


H. B. Roelker, 22 Cortlandt St., New York, late 
Sup’t De Lamater Iron Works, will hereafter manu- 
facture the De Lamater Screw Propeller. 
Propellers of same pattern and workmanship as 
formerly made by the De Lamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 


Just concluded. ‘Practical Drawing.”’ By J. G. 
A. Meyer. Copies of the American Machinist 
containing the above series of 93 articles sent by 
mail to any address in the U. S., Canada or 
Mexico, for $4.65, or single copies 5 cents each. 
American Machinist Publishing Co., 96 Fulton st., 
New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders * for the American Machinist. Two 
styles, the ‘‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

Just concluded. ‘Modern Locomotive Construc 
tion.” By J.G. A. Meyer. The above series of 106 
articles, which have attracted so much attention 
everywhere, is now concluded in newspaper form. 
Copies of the American Machinist containing the 
entire set sent by mail to any address in the U.S., 
Canada or Mexico for $5.30, or single copies 5 cents 
each. American Machinist Publlshing Co., 96 Ful- 
ton st., New York. 














The Burlington (Iowa) School Furniture Company 
has been organized. 

The Bath Iron Works, Bath, Maine, will build a 
foundry, 100x200 feet. 

T. J. Hurley is interested in establishing a nail 
mill at Fort Worth, Texas. 

«Ihe Canada Atlantic Railway Company will build 
shops at Valleyfield, Quebec. 

The Newnan (Ga.) Cotton Mills will issue bonds 
to purchase additional machinery. 

W. F. Carter and others contemplate erecting an 
electric light plant at Searcy, Ark. 

The Cedartown Foundry and Machine Works 
have been incorporated at Cedartown, Ga. 

A company has been formed to build malleable 
iron works at Litchfield, Ill. H.H. Beach is inter- 
ested. 

The Claus Shear Company, recently burned out 
at Fremont Ohio, is building on an enlarged 
scale. 

The Knoxville Supply Company, Knoxville, Tenn., 
is increasing its plant, and adding new machine 
tools. 

Easton Bros. & Carson are building an addition 
to their foundry and machine shops at McMinnville, 
Tenn. 

William Pyles and others have organized a 
stock company to build a chair factory at Troy, 
Tenn. 

The Rockford Cotton Mills, Little River, Tenn., 
are to be put in running order, and new machinery 
added. 

The Texas Rolling Mill Company has been organ 
ized at Fort Worth, Tex., and the buildings are 
under construction, 

The Springfield Emery Wheel Manufacturing Co. 
expect to occupy their new shops at Bridgeport, 
Conn., about March 1. 

The citizens of Leavenworth, Kan., believe there 
are particularly good openings in that city for fur 
niture manufacturers. 

The Schofield Metal Cross-tie Company has been 
organized at Chattanooga, Tenn., to manufacture 
ties under the Schofield patent. 


Business men of 


manufacturing the Gatling gun. 

The Chattanooga Southern Manufacturing Co. 
has been incorporated to manufacture agricultural 
implements at Chattanooga, Tenn. 


rumored, build shops for the McKeesport & Bes 
semer road, opposite McKeesport, Pa. 


The Queen City Electric Light Co., Dallas, Texas, 
feet, and otherwise improve its plant. | 


The city council of Cleburne, Texas, has ac- 


proposes to furnish the city an abundant supply 
of water for 20.000 inhabitants 
months from the date of the contract, or forfeit 





$5,000, 


Philadelphia are interesting |] half a dozen reasons. 
themselves in the establishment of a plant for] flat bottle, almost impossible to upset. It 


The Pennsylvania Railroad Company will, it is 


will erect a new two-story brick building, 200x200 


cepted a proposition from 8. E. Moss, by which he} drop as when you open the bottle. 


within twelve | pen. 


The American Fire-proof Steel Car Company 
will build extensive works near Chicago, IIl., hav 
ing purchased 700 acres of land for shops and dwell 
ings. 


The Haile & Frost Manufacturing Company, 
Hinsdale, N. H., will equip a machine shop. It 
will be under the management of George W. 
Lewis. 


It is probable that the woolen menufacturing 
business of Keene & Brown will be moved from 
North Turner to Winthrop, Me., and materially in- 
creased. 

The Anniston (Ala.) Rolling Mill Company has 
been organized by Robert Frazer, S. E. Noble, J. M. 
McKleroy, D. T. Parker and others, to build a 50-ton 
rolling mill. 

Hebron, Neb., wants a paper mill to employ 
power furnished by the Little Blue River, and to 
utilize thousands of tons of straw which now goes 
to waste in that vicinity. 

W.M. D. Troutner, Pittsfield, Ill., has been ar- 
ranging his works so as to furnish small castings in 
brass and iron, also to take orders for building 
small machinery and tools. 

John Wiley & Sons, New York, have issued cata 
logue No. 5 of their publications. The books 
noted in this relate to steam engines and boilers, 
locomotives, steam heating and kindred subjects. 

The Columbia Aluminum Company has been in- 
corporated at Columbia, Va., by Julius Emmer, J. 
T. Lippard, W. G. Le Due, of Hastings, Minn., 
and others, for the manufacture of aluminum from 
clay. 

The Hinckley Manufacturing Conrpany,of Aurora, 
Ill., has been incorporated for the purpose of man- 
ufacturing fine tools and machinery. G. C. and G. 
W. Hinckley, and J. R. Tucker are the incorpora- 
tors. 

The Standard Foundry Company, 
which recently purchased the machinery and 
plant of the Crown Cartridge Company, St. 
Louis, is preparing to re-open and operate the 
factory upon a more extensive scale than hereto- 
fore. 


Chicago, 


The Mossberg Manufacturing Company have 
purchased the plant of the Attleboro Machine 
Company, at Attleboro, Mass., and will make 
special machinery and fine tools, both for machin 
ists and jewelers. More tools will be added to the 
plant. 


In our issue of January 30 we stated that the 
Shellenback pulley lathe would be built by M. C. 
Henley, of Richmond, Ind., under the superintend- 
ence of Mr. Shellenback. We should have said the 
lathes were to be built by Henley & Shellenback, 
who are jointly interested in the business. 

Application was recently made to the Treasury 
Department, by citizens of Laredo, Tex., for per 
mission to import from Mexico low-grade carbon- 
ate ore, to enter them in bond, mark and separate 
them by the process known as concentration, and 
then return the contents of the ore to Mexico, or, 
in other words, to allow the manufacture or ma 
nipulation of ores in a * concentrator” in bond for 
the purpose of exportation. Assistant Secretary 
Tichenor has informed the petitioners that there is 
no legal authority for the granting of sucha privi 
lege. 

Since the recent advance in iron, the proprietors 
of the Knoxville Iron Works have been favorably 
discussing the idea of starting up their nail mill. 
It closed down a year or so ago on account of the 
cheapness of the steel nail, which supplanted the 
manufacture of the iron nail to some extent, and 
now, that it has become unprofitable to make a 
good steel nail at the same price as formerly, it is 
among the probabilities that the large and well 
equipped mill of the Knoxville Iron Company will 
have its fires rekindled at an early day.—7he 
Tradesman. 

A Philadelphia dispatch says: A great syndicate 
of capitalists, backed by English money to the 
extent of many millions, has made an offer for the 
purchase of the United Gas Improvement Com- 
pany. It is understood that the syndicate has ex 
pressed its willingness to pay $30,000,000 for the 
plant which controls gas trusts in fifty cities, 
Beside this purchase, the syndicate contemplates 
securing control of gas works and street car sys- 
tems in New England and Canada. The whole 
scheme is being engineered by Philadelphians. J. 
E. Addicks is acting as agent of the Philadelphia 
capitalists in the negotiations. 

G.S. Woolman, 116 Fulton street, New York, 
who is sole agent for Higgins’ American drawing 
ink, hasan unsolicited endorsement of thisink from 
Jos. Pennell, the well known English pen and ink 
artist. He says: “There is no ink equal to it, for 
First, it is put in a sensible 
has a 
cork with a quill running through it, which forms 
a handle, and thus keeps your fingers clean, pre 
vents the cork from dropping into the bottle. 
keeps the ink off anything on which you may lay 
the cork, while there is a pen-wiper attached, As 
the quill in the cork reaches to the very bottom of 
the bottle, every time you pull it out you stir the 
ink, so there is no necessity of shaking the bottle 
Another advantage is that the bottle is filled with 
ink, and not with dirty water and a solid sediment 
which settles at the bottom if it is left alone for 
half an hour. The ink is just as good at the last 
It is jet black, 
without shine, flows freely, and never clogs the 
In short, from the time you open the bottle 
until you have put all its contents on paper, you 
have no reason to find fault with it.” 
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Machinists Supplies tl Iron. 

New York, Feb. 8, 1890. 
Duliness is still the prevail 
ing characteristic of the market, and the current 
business during the past week has been confined 
chiefly to small consumers. Coneessions are fre 
quently made, but still the leading furnaces quote 


Iron—American Pig. 


full prices for forward deliveries. We quote No. 1 
X Foundry, $19.50 to $20; No. 2. $1850 to $19 
There is little activity in Grey Forge, which is 


quoted at $17.50 to $18. 


Scotch Pig remains inactive, with but few sales. 








and quotations nominal. American brands are 
largely taking the place of Scotch, and this with 
easier prices abroad leave little doing here, and 
little likelihood of sharp trade for some time to 
come, 

ae als 

* WAN TED * 


** Situation and Help” Advertisements only inserte 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shouli 
be sent to reach us not later than Saturday morning fo 
the ensuing week's issue. 





Foundry foreman, 25 years’ experience, is open for 
engagement. Address ‘Iron,’ AMERICAN MACHINIST 


Foreman boiler maker would like to make 


change. 2 y'rsexp. Haverefs. F. B., Am. Macu 
Wanted—Designer and draftsman on specia! 
tools. State salary and refs. Box 81, Am. Macu 


A boy of 17, with some experience in mechanical 
drawing, would like to enter a drawing-room at 
drafting. Address W. B, AMERICAN MACHINIST 

Wanted—Competent draftsman and designer on 
machine tool work. State fully, age. experience, and 
wages required, to Box 82, AMERICAN MACHINIST 


A first-class draftsman and practical mechanic 
desires position as sup’t orass’t, where special auto 
matic tools are required. P.O. Box 1876, Bridgeport. Ct 


Wanted—Educated skillful tool maker, not over 
35. with $1,500 to $3,000, as partner. Address 8S, A 
M., AMERICAN MACHINIST. 

Wanted—One ass’t draftsman and one pattern 
maker to work on fine machinery. Young men 
preferred. Address Elgin Nat’l Watch Co , Elgin. 
lil., giving reference, age and past experience, 

Machinists Wanted— First-class vise and machine 
hands of good habits, can find steady employment 
and liberal wages Address Morgan Engincvering 
Company, Alliance, Ohio. 

W anted— Foreman for core-room in malleable iron 
foundry. Must be competent to take charge, and 
fully understand making cores. Address, stating 
wages wanted, experience and refs., D., AM. MAcn. 

A good organizer, economical, energetic manager, 
. thorough machinist and pattern maker, good drafts 
man, designer and office man, wants engagement. 
Gilt-edge refs. Moderate compensation. Box 8&3, 
AMERICAN MACHINIST 

Wanted—Five tool makers, men accustomed to 
work in small work and from drawings; also four 
model makers. Steady employment and good pay 
Crrrespondence solicited. The National Cash 
Register Co., Dayton, Ohio. 


Machinists’ Apprentices—Strong, active boys 
wanted. Trade thoroughly taught in all its braneb- 


es. Evening instructions in mechanical drawing 
and mathematics gratis. Wages, first year, $2.00 
per week. Apply after Jan. Ist to R. Hoe & Co, 


cor. Broome and Sheriff streets, 

Salesmen can add to their incomes by selling our 
goods on commission, Commissions to one sales- 
man, who devoted only one hour daily to our goods, 
averaged twenty-five dollars per month for the 
past three months. Our goods have been on the 
market for twenty-one years, are well known, and 
are first-class in every respect. Address Box 72 
AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS +4 
Advertisements will be inserted under this head ai 
85 cents per line, each insertion. 





Cheap 2d h’d Lathes & Drills. 8. M. York, Cleve., O. 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 

Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Wanted—4s8”" Pratt & Whitney Gear Cutter. 
dress, with particulars, Box 80, AM. MACHINIST. 

Engineers wanted to se nd their addresses and re- 
ceive free a 25 cent book, * Hints and Suggestions for 
Steam Users.”? Lord & Co., P. O. Box 1262, Phila., Pa 

Simonsen-Walter Mfg. Co., Jefferson City, Mo., 
with modern foundry, machine and wood-work 
plant, wants spec. to manuf. for Western trade. 

For Sale-—One heavy Hewes & Phillips Planer, 
32/'x82’’x8 ft. in good order and repair. Address 
Capitol Mfg. Co., Chicago, Il. 

Wanted—In a well-equipped machine shop, some 
light machinery to build; also light jobbing and 
model making. Correspondence solicited. Address 
A. H. Anthony, Jewett City, Conn. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Inventions of or 


specialties 


Ad 


improvements in measuring 
instruments and other fine tools wanted to manu 
facture and sell on royalty. Address * Tools,’ 
office AMERICAN MACHINIST 








MACHIN ist 


1890 


[Fesrvary 13, 





Wanted—Two lathes about 3 ft. 6 in. bed, 13 in. 
swing, with two clutches on countershaft, adjust- 
able tool rest, cone for 3 in. belt. One engine lathe 
with short bed, 20’ swing, and hollow spindle. 
Address Capitol Mfg. Co., Chicago, IIL. 





BRADLEY — 
HAMMERS 
And FORGES, 


The BEST HAMMERS inthe WORLD 
KUN BY BELT. 


Over L DOO In Use. 
Three Styles, 151b. to 500 Ib. Heads. 
Our FORGES heat irons fast enough to keep 
Hammers and men fully employed. 

Send for Catalogue and Prices, 


BRADLEY & COMPANY, Syracuse, N. Y. 
63 Murray St., NBWYORE. 99 Sudbury St. BOSTON, 





OKS., 
"AND, soiren TRIALS, And the use of 
1urston, Director 


Very fully illustrated. 


HANDBOOK OF ENG ME 
the Indicator and the 
of Sibley College, Cornell University. 
&vo cloth ; . = eipwae 
LOCOMOTIVE-ED “ENGINE RUNNING AND. MANAGEMENT. pr 
lreatise ie Locomotives Engines, showing the ir per- 
formance in steie heg rent kinds of trains with economy 
and dispatch. Also, directions regarding the care, manage 
ment, and repairs of Locomotives and all their connections, 
By Angus Sinclair, M. KE. Dlustrated by numerous engrav- 
New edition with additions (1890). 12mo, cloth, $2.00, 
Sent postpaid on reeeipt of Price. 


JNO. WILEY & SONS, NEW YORK. 


WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Dies, 


SHEFFIELD: | 91 joHuNnst., NEW YORK, 


BNGLAND. 








ings. 
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SEND FOR CATALOCUE. 


STER MACHINE SCREW co. 






etetcterers oy Set, C ap & 
Machine Screws, Studs, ete. 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 








SEND 


TOOL AND DIE STEEL. 


EC oR CAT ALOG UE 





Drill Rods. Sheet Steel. Fine Wire. Machinery and Spring Steel. Forgings. Coiled Springs. Die 
Blocks. Steel for Hardware of all kinds. 
CRESCENT STEEL CoO., 

CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y. 





Improved Screw Cutting 


Foot and Power LATH FS 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 






| 
7 |: 


CINCINNATI, O. Oy Oe 
MONTGOMERY &C60.,105Fultonft., New York,Gen'l Agents, “Zi 


TOBIN 
BRONZE 


Send for Circ'slar. 








Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts. Yacht shafting. Roll 


for pump linings and condenser tube sheets, &c. Ingot metal 
car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


Sole Manufacturers. 
CHICAGO. NEW YORK, 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MA‘S. 
SEND FOR CIRCULAR. 





sheets and plate 











SECOND-HAND MACHINE TOOLS. 


Following Tools are guaranteed to be in first-class order. 


Univ. Milling Machine. No. 3 Brainard.........$400 
Planer 24’’x24’’x6’, Niles Tools Wks............ 375 
Shaper 24” stroke with vise. Hendey........... 350 
SiGtier. SO BITORG. TROUN. .ccicissecs ccvevec. cee 575 
Engine Lathe Wa NOR aves o5 ocieeeavcoeen 200 
25’'x10 (on SS eee ee 450 
Twist Drill Grinder 4%”’—14”. Standard...... 75 
Followitg Tools are in mies running order. Modern patterns. 
Planer 26//x26’’ x6’ ; « &. St, Ene. CO. ....3.0..0.- G800 
Engine Lathe 15’ x6’. a UNO cies iaickas 6 ksics <0 140 
15’’x6’._ Sebastian-May.......... 100 
Drill Press 28” wheel feed. Bickford........ .. 100 
Following Tools are old style. Fair running order. 
Planer 46/’x36/’x18’. Niles 


E ngine Lathe 18’’x6’. She »pard, | Lathe & ¢ 0. 
** 15’’x6’. Wood & Light..... 
Above prices are for net casb f. o. b. C incinnati. 


Avpress THE @, A, GRAY co., 


Cor. Sycamore & Webster Sts., CINCINNATI, 0. 


One NOTICE. 


Table The Loose Pulley 


Lubricating Device 
S po on here illustrated is 
Full 


So 22 
* ten 















patented. 


T. RB. 
Almond, 


85 
Washington 
Street, 
Brooklyn, 


N. Y. 


is prepared to grant 
Licenses on moder- 








ate terms for the 
use of this inven- 
Months. tion. 
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GEO. F. BLAKE MANF'G 


95 & 97 LIBERTY ST., 111 FEDERAL ST 
NEW YORK. 


a aucilis | soRCALTY 


CO. 


Be cr E VERY VARIETY 
OF OF 





BOSTON. 





THE 
BROWNELL 
ANTI-FRICTION 


==) Step or Thrust Bearing 


TO ENG ee RS +. FIRE MEN. 
ROPER’s 


PRACTICAL HAND BOOKS, 


BY STEPHEN ROPER, Engineer. 

These books embrace all branches of Steam Engineering 
Stationary, Locomotive, Fire and Marine Any engineer or 
fireman who wishes to be well informed in all the duties of 
his calling should provide himself with a full set. They are 





FOR the only books of the kind ever published in this country, 

, and they are so plain that any engineer or fireman that can 
Lathes, Drills, Worm read can easily understand them. For sale by all Booksellers 
Shafts of Elevators or Send for Descriptive Catalogue, FREE to any ADDRESS 


EDWARD MEEKS, 
PUBLISHER, 
No. 1012 Walnut St., 


THOMAS P. SIMPSON, Washington, 
PA D.C No atty’s fee until Patent ob- 
tained. Write for Inventor’s Guide. 


Dodge Independence 


Wood Split Pulleys 


Lighter than Ion, 
Greater traction than fron, 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 

G. L. BROWNELL, 

WORCESTER, MASS. 


Correspondence Solicited. 


BEVEL GEARS, 


Cut Theoretically Correct, 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 


BREHMER BROS., 


Philadelphia, Pa. 

























440.N. 12th St., Philadelphia, Pa. 
bance COOKE & C0., Sales Agents, 
LA Lees ete. 22 Cortlandt St., New York. 





“LATHE. 


Shafting, Hangers, Engines, Boilers Ete. 
















Scroll Sawe! Saws, ha Catalogue ner ae : 

Circular Free Write for prices, mentioning this paper. 
Saws, Lathes vf all our 

Mortisers. Machinery. 


BETTS MACHINE Co., 


WILMINGTON, DEL. 


halls Mig. N. Y. 


Tron Planers from 
16” to 36” wide by 
any length. 


HC. PEASE & 00, 


Worcester, Mass. 


Seneca U0. 687 Water St., Seneca Falls, 














~ |Pease Iron Planers, 


Following sizes carried in stock : 








20 in., 22 in., 24 in., 26 in. & go in, 
HILT, CLARKE & Co., 


_t ———" 








MACHINE TOOL 


156 OLIVER ST, - BOSTON, MASS. 
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FILES and RASPS. 





CRUCIBLE AND OPEN HEARTH 


CAMERON SELF-HARDENING by T E k Me 


ESTABLISHED 18509. 


HOWE, BROWN &CO., L’t’d, Mfrs., Pittsburgh, Pa. 


SRANCH OFFICES: 12 Cliff St., New York. 127 Oliver St.,Boston. 228 Lake St., Chicago. 


FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
14 & 16 inch BRASS LATHES, 


—AND— 


SCREW MACHINES IN LARGE VARIETY. 
Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 
























bb 
Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 

13 to *21 Main 
FITCHBURG, 
Send for Catalogue (E.) 





Street. 


MASS. 


Scissamenamvaneaniecemann MACHINIST 





LECOUNT’S NEW ‘EXPANDING “MANDREL. 


Amateur’s Size, Machinist’s Size, 








Taking anything from tha 
: 4 o Sh : lstol In. $1¢ 

8 ; oe 
# to Inch Inclusive, i: | | 
Price .. Pee hewieneg &5.00 ie eM As 
e = with screws) 2 “3 * 32 
Patented Dec. 25, 1877. e 4° 44 


TRY THIS TOOL YOU WILL NOT REGRET THE 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


SPECIAL MANDRELS FOR SPECIAL JOBS MADE 


IF YOU WILL EXPENSE. 


TO ORDER 





’ ean Bros eam Pump orks, 
; INDIANAPOLIS. /ND. :— 
£. SINGLE & DUPLEX PUMPs. 
HORIZONTAL AND VERTICAL PUMPS. 
Best Design & Workmanship. 
— FRICES REDUCED Send for CATALOGUE. 















FINE TAPS, DIES, REAMERS, 





LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List 
WILEY & RUSSELL MFG. CO.. GREENFIELD, MASS. 









procured. Trade- | 
marks, &c , regis- | 
tered. )pinion & 


PATENTS FINISHED 
cialty. Correspondence solicited. J hota MociLe, HEXAGON NUTS. 


Attorney-at-Law, Atlantic Bldg, Washington, D. C. 
Accurate to Gauge. 


Rect’s Forse Blast Rotary Blower, 


FOR 
FOUNDRIES,, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 








Orders Peomptly Filled. 





Wilmington, Delaware. 





TRUMP BROS. M'CH CO., 








SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 


P, H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
tt,, 


‘, S, TOWNSE END, (en, of ) yy) Cortland 
COOKE & CO., Selling Avts, § NEW york. 


In Writing, Please le This Paper. 


Atoavon, 52 Pon Poo, 


THE PITTSBURGH 
95 Fifth Avenue, Pittsburgh, 
offer commercially aluminum at 


REDUCTION COMPANY, 
Pa; OU. O. Aas 
the 





pure 











following rates at Pittsburgh, Pa.: 
: Lots of 1,000 lbs. and over.......$2.00 #2 tb 
BEAUDRY’S Lots of 500 1bs. and over..... 2.25 # Ib 
DUPLEX Lots of 100 Ibs. and over. . 2.50 2 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & C0, 


(Formerly of 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process, 

wire, tubes or castings 


Prices on sheets, 


pplication. 


given upon a 


















Beaudry’s “Up- 
right Power 
Hammer,) 


UNIVERSAL RADIAL” 


wets - || RADIAL DRILLING MACHINES 


Hard Coal Heat- P's THREE DESIGNS. SIX SIZES 


— 


i | swgne. . Il -zaEM BODY AIL DESIRABLE FEATURES 
70 But , | dm PRICES$450.2°&% UPWARD 
oston, 





poPe° UNIVERSAL RADIAL DRILL CO 
CINCINNATI. O.US.A. 


}) Mass. 








Send for yn Catalogue. 


fl WALL STEAM PUMP CO. 4. 
91 Liberty St., New York. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 


m.. CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of Al Testimonials. Mailéd Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


THE GHESTER FOUNDRY & MACHINE CO. 


CHESTER, PA. 
Builders of CRANES of every type and capacity, MARINE, 





Boiler and ao cathe 
Fire Pump. 


Pump Combined, 











PUMPING and BLOW- 


/ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
MULATORS, and SPECIAL MACHINERY of every description. 
IN DRY OR GREEN SAND AND LOAM. 


CASTINGS 





This is the best Drawing Ink ever made, and American. 
Price, 25 Cents; by Mail, 35 Cents. 


Cc. S. WOOLMAN, 
116 FULTON ST., N. Y. 
Send Stamp for 200 Rage Catalogue of all Drawing 
ments and Materials. 


FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila.. 





Instru- 





ROS H’S 


36" 


Po» 





Mechanical Drawing 
SELF- TAUCHT. 


Fourth Edition, thoroughly revised 
and corrected, 


Castings for High Speed Steam <a 


CYLINDER, 


in. x 414 in, 


2 te Gees awaken: oe - 


Mechanical Drawing Self-Taught; Compris- 
ing Instructions in the Selection and Preparation of 
Drawing Instruments, Klementary Instruction in Prac- 
tical Mechanical Drawing; together with Examples in 
Simple Geometry and Elementary Mechanism, including 
Screw Threads, Gear Wheels, Mechanical Motions, kn- 
zines and Boilers, By Joshua Rose, M, KE. Liustrated by 
330 engravings. Fourth edition, thoroughly revised. and 333 E. 56th St., N. Y. City. 
corrected. vi Price.... .-e R400 is 

sets « Castings for Envine illustrated above, with Cast 


BY THE SAME AUTHOR, lage, bated god eicceeed on eas or can ta tate one ames 


Modern Hite am Engines. ~An eleme ntary treatise | Ceiptof $38.00, This includesa blue print of working drawing 


iowa ovate inte batiatate ss] STE ASON MACHINE TOOLS. 


in the work = he 3 aus well as in the dr: wing cake givin 

full explanations of “t! 1@ construction of Modern Steam 

Engines, including diagrams showing their actual oper- 

ation ; together with complete but simple explanations of 

; Engine Lathes 22 inch to 72 inch swing. 

Iron Planers 26 inch to 84 inch wide. 
Special Characteristics: Great weight, 
Great Power and Excellent Workmanship. 





T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 





the operations of various kinds of valves, valve motions, 
link motions, ete., thereby enabling the orc inary engineer 
to clearly understan d the principles involved in their con- 
struction and use, and t« on %t out their movements upon 
the dri awing board. By shua Rose, M. EK. nates ated 


by 422 engravings. In one volume, “quarto, 321 page 

Price ane 86200 

_ The C omple te Practice al “Mae hinist, Embrac- HILL, CLARKE & CO.. 
ing Lathe work, Vise Work, Drills and Drilling, Taps 


156 OLIVER ST., BOSTON. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 


and Die 8s, Hare feuing nA on ring, the Making and 
Use of Tools Toc Grinding, Marking Out Work, etc. 
By Joshua R : Illustrated by 86 engravings. 
teenth I lit m, thoroughly re vised and in great part 
rewritten, I2mo, 439 pages. Price t 82.50 
The Slide v alve Practic ally E xplaine dad, Em- 
racing Sunple and Complete Practical Demonstrations 
of the Operation of each element in a Slide V eive Move 
ment. By Joshua Ri se kK. Illustrated by 35 St OO 
ings. I2mo. Vrice : 00 
Ste am Boilers. A Practic - ‘Tree atise on = viler 
struction and Examination, For the use of Practi- 
cal Boiler Makers, Boiler U sers, and Inspectors ; and 
embracing in plain figure s all the Calculations necessary 
in Designing and Cla sityit 1g Steam Boilers. By Joshua 
3 E. Illus iad “l by 73 engravings. vo. 0 








9 

















pages Price ye ose .. 82.50 
i IMustrated yiving the fu “ll tabl of con BOSTON PHILADELPHIA CHICAGO 
tent al ” } ent fi to any one ee will 
wily $* LOUIS ST PAUL SAN FRANCISCO 
te The above or any of our Books nt by mail, fi of | ‘ 
i] at the pul tlion p es upon 4, ithe wort. | 2: 
: LD ntive Catal gue of Practical &o 
nd & title Bool X46 payes, Svo., aud ur ¢ FGA yue of = 
Books on 8 ithe Steam Eugine, Wech: ; Mit hi a cd 
) I ing, and oth Cat 1 pues, th So ct 
n h of Science applied to the Arts = €S 
ree } je to one 1 part of th a 
gq — 
HENRY CAREY BAIRD & CO., n 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, | ta 
810 Walnut St... Philadeciphia, Pa., U.s. A. — 
_— 
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Facts :—1889 marks the 80th YEAR of the life of 
THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


PoND ENGINEERING 60., sic alanis get 


AND THE 








CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and Pe ie 
Purifiers, Injectors, &c. ee 
HEATER 
Send for ILLUSTRATED CIRCULAR. on the System. 
St. Louis. Chicago. Kansas City. Omaha. Has Straight Tubes 
With reliable provision 
; for expansion, and will 
; THOS. H. DALLETT & 60. HEATAND PURIFY 


THE WATER 


EQUAL TO ANY 
Withsame Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


BridgeportBoiler Works 


Bridgeport, Conn. 


POND ENGINEERING CO., AGENTS, 
ST, LOUIS, CHICAGO, KANSAS CITY, OMABA. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 


American Gas Furnace Co., 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


b,No. SO NASSAU STREET, 


NEW YORK. 


The HOPPES Live-Steam Feed-Water Purifier 


Guaranteed to Prevent Scale in Boilers. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE, 






























Easily Cleaned, 


HOPPES MANUFACTURING Co., 
ee Send for Catalogue D. SPRINGFIELD, OHIO. 





The best non-condu material known 
for Steam Pipes | oilers. Can be 
easily removed and _repeat- 
edly reapplied. 


ITS PLASTIC NATURE INSURES AN AB- 
SOLUTELY TIGHT JOINT. 


Requires less thickness than any other 
covering. 


FOSSIL MEAL CO., 2 Cedar St., N. Y. 


PATENT OILERS, CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & CO., °"*°*rinisHers, “"° 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


“{rade-mang 






W. 














ADAPTED TO ALL KINDS OF WORK.—POSITIVELY TRUE. 


NICHOLSON’S EXPANDING MANDRELS. 


W. H. NICHOLSON & CO., WILKES-BARRE, PENN’A. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
TRACTION 


JAS. HUNTER & SON, 
North Adams, Mass. 
BELT GREASE 


SIMPSON’ 8 CENTRIFUGAL EXHAUST HEAD. 
LEATHER PRESERVATIVE. 


Thoroughly entraps water 
Joseph Dixon Crucible Co., 


and grease from the ex- 
Manufacturers Pencils and Graphite Specialties, 


haust of a steam engine 
JERSEY CITY, N. J. 




















without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latterfrom injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or A. T. ARTHUR, Selling Agent, 18 Cortlandt Street, | i 4 


























WESTEQTT CHUCK G02 us 





Manufacturers of all kinds ry 





SCROLL COMBINATION LATHE CHUCKS. 


LATHE AND DRILL =| Dwreer | Stary | 


Seam Engine Founiy CAM 








49-16 in. 51 in. 
CHUCKS, 
71-2 in. | 8 in. 
101-8 in. 12 in. = 
131-4 in. 15 in = 
16 in. 18 in. | 
SEND ( { | itis. | im | 
ror YAld ogte. x me | 2 | = 
36 in. 48 © in. | WESTCOTT’S PATENT. 
, , 66 39 
Hdrostatic Machinery)“ THE MORTON LATHE CHUCK ” 
PRESSES, : 
PUMPS, 
PUNCHES, 
ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
&c., &c. 


WATSON & STILLMAN, 


204-210 EAST 434 STREET, 
NEW YORK. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





si 
ear, THREE Hl HUNDRED sizes and styles of Chucks, made and 
THE E. HORTON & SON CO. ey 
WINDSOR LOCKS, CONN., U. S. A. 
SEND FOR ILLUSTRATED PRICE LIST. 
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**SWEETLAND”’ 


CHUCKS 


SEND FOR DISCOUNTS. 


THE HOGESON & PETTIS MFG. C0., 


Est. 1849. NEW HAVEN, CONN. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars. 








| THED.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 








A 
Tool Grinder. 
SPRINGFIELD 
Emery Wheel Mfg. Co. 

Suecessors to 
Springfield 
Glue & Emery 
Wheel Co., 

” SPRINGFIELD, 
MASS. 


Emery Wheel 


55 Styles & Sizes, / of 
















Guaranteed 
Satisfactory 


WRITE FOR 


Tl’s’d Circular 
No. D. 3 ¢ 
Patente d Sept. = +) 
25, 1883. be9} me 
et 
7 
- OM 
a Ze 
ROS 
e - 
e 
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PATENT UNIVERSAL SCREW-CUTTING ER 
Woe LaNeLe AND TWIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular. 





BaARNARD’s SEPARATOR 


For Separating and Removing Entrained 
Water from Live Steam; 
AND 
rondense Water, Oil, Dirt, Etc., from Exhaust Steam 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


15 CORTLANDT ST.. NEW VORE. 








THE — 





Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers 
One man can cut five hundred (one end) inaday. Inuse in the 
leading Railroad Shops of the country, ¢ ‘ombination Cutter 


for removing 2 in., 2 1-4 in., 212 2in. and 3 in. Flues, $50. Sent 
on approval to Railroad Co.’s. Liberal Discounts to the Trade, 


VANCE TUBE CUTTER CO., Geneva, WN. Y. 





THE STILES & 


SUPERI 





Dies, Shears, 


at the 


THE STILES & PARKER PRESS CO., 


203-7 Center Street, NEW YORK. 


—18s8 8 D.— 


PARKER PRESSES STILL IN THE LEAD! ! 


COLD MEDAL FOR SUPERIORITY IN PRESSES. 
Panching, Stamping, Cutting, Blanking and Toggle-Joint Drawing Presses. 
We have just been awarded the Gold Medal for 


ORITY IN PRESSES 


Paris Exposition, over all competitors, 


MIDDLETOWN, CONN. 
Sprue Cutters and Stiles’ Automatic Drop Hammers, 
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MORSE TWIST DRILL AND MA 


Manufacturers of 


CHINE COMPANY New Bedford, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, 


MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





A -_s PATENT ADJUSTABLE REAMER, 


thoroughly tested 

—2. and practical. A set 

i of five will ream any 

ete size, from 
6 to 444 inch. 








Send for Circular. 








Brena Lathes, Hand Lathes, Foot Lathes, Upright_Drills 


and Milling Mach ines. Agents, MANNING, MAXWELL 


MOORE, 111 ERTY STREET, NEW YORK. 


FLATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


L. W. POND ipo co. 


Manufacturers of and Dealers in 
Iron Working Machinery. 
IMPROVED PATENT IRON fie 
PLANERS A wa 


SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 


FLATHER IRON PLANERS. 


Beautiful Designs. Accurate Workmanship. 
22, 24. 26 and 30 Inch. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 


KEUFFEL & ESSER G0,, 127 FuLton sr., NEW: YORK. 


FACTORY: HOBOKEN, N. J. 


Manufactarers of DRAWING MATERIALS, &c. 
kao == 




















SUPERIOR SWISS” DRAWING INSTRUMENTS. 
“BEST GERMAN” DRAWING INSTRUMENTS, 


PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E, SIXTH ST.,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


FE PPMP Ny 
2 ‘ = 
awe 7 








‘ones: 


J] corrinaLeicuton D svRACUSE,N.Y 


thitibititiiititilit ts 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 
JONES & LAMSON MACHINE CO. 
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SPRINGFIELD, WT. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 


300,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 
THE NATIONAL PIPE BENDING CO0., 


82 River Street, NEW HAVEN, CONN. 


HEAPEST 











H. B. BROWN & CO, 


CURTIS & CURTIS, 
Successors to FURBES & CURTIS, 
G6 JOHN ST,, Bridgeport, Ct., U.S.A. 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 

IMPROVED AND PERFECTED. 

Pipe C a pn and Theading 
Machine, ete. 

A portable e utting and threading 
mac Line with which one man can 
with ease thread pipe up tosixinch 
Mm diam. No vise is required. 

SEND FOR ILLUSTRATED CATALOGUE. 








D. SAUNDERS’ 





THE PATENT WHEEL 


with strength and lightness. 
No loose parts to become detache d and mislaid. 
friction of parts than any other pipe-cutter mi ade. 


Steam & Gas Fitters’ Hand Poclks 


SEND FOR CIRCULAR, 


Easily adapted to various sizes of pi 
All wearing sur 


Yonkers, N. Y. 


MANUFACTURERS OF 
Pipe Cutting 


THREADING, 


Tapping “Muti. 


SONS, 


PIPE CUTTER shows in the cut combines simplicity 


Rolling instead of sliding motion. 
aces are vf tool steel hardened. Less 








Pe 


(SOKO IIETE 


Buln FoRces = 


HEATING | FURNACES. - 
HAND BLOWERS, BLacKsMiTA DRILLS. 








ence. 


rings in or about the head. 
op d. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6” 
The simplest and most durable machine in exist- Bg 
The threading head is ms ade entirely of steel. 
No links, levers, springs, caps, cases. blocks or die 
Separate Heads and Dies 
Write for descriptive circular and price 


Capitol Mf Co., Regs St. near Halsted, Chicago, LU. S.A. 










rf. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


BLAISDELL ENGINE LATHES 
UPRIGHT DRILLING MACHINES. 


GREAT VARIETY OF STYLES AND SIZES ON HAND. 


HILL, CLARKE & CO., . 


156 OLIVER ST., BOSTON, MASS. 











Barnes’ Foot-Power Machinery. 


Complete outfits for Actual Workshop 
Business, A customer says: ‘* Consider- 
ing itscapacity and the accuracy of your 
No. 4 Lathe, Ido not see how it can be 
produced at such low cost. The veloci- 
pede foot-power is simply elegant. I 
can turn steadily for a whole day, and 
at night feel as little tired as if 1 had 
been walking around.” Descriptive 
Price List Free. 
Ww. F. & JOHN BARNES CO., 

1995 RuBy Sr., ROCKFORD, Tur. 








The most usefui 
patented improve- 
ment indrillpresses 
for years is applied. 


TIVE 


Over 1,000 in use 
Buy the latest and 
best. Special ma- 
chinery to order. 


something New 
One, two, three, and 
four spindle drills for 
light work. 


SENS 


Spindles driven 
with single, endless 
belts. Large driving 
pulleys, tightener and 
variable speeds pro- 
vided. 














Catalogue of fine 


L | tools free. 


Dwight t Slate Machine Co. 


HARTFORD, CONN. 





Send $1.00 for 
Catalogue D. 
No charge when $10 


worth of goods are or- 
dered. 





Over 550 pages, fully 
illustrated. 


FRASSE & G1, 





ve A CHINER 
For Reducing and Pointing Wire. 


|] ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWIN 


For Machines or Information, a, the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oll 
alone Several Times 
per Annum. 


saves. a9. m.. LABOR, AND 
COST OF COTTON-WASTE. PRE- 
S VENTS DRIPPING. ‘AND SPATTER- 








A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of machinery. Works 
F\ equally well in every possible position. 


= ras Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 











HICKORY 


BICYCLES 


SEND FOR OUR 1890 CATALOGUE. 
STERLING ELLIOTT, NEWTON, MASS. 











b] 

MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





in every 
Shop in 
Send roc. for Cata- 


TOOL AGENTS WANTE 


the United States, 

logue, Stationery 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B, JAMES, 98 Lake 8t., Chicago, Ill. 











pre z No. 1 Cut 
A NEW JAW oe 
aboutoncea year will make No. 3 


& this Cutler last until you 
forget when you bought it, 


as the body never wears out. 


Warranted to Cut Straight. 


TH/fk 


“EUREKA” PIPE CUTTER 
IS THE BEST AND CHEAPEST MADE. 


s 4%to1inch - 
% tes “* 
reoe 


Nos, 1 and 3 will 
- cut all sizes from %& 
4-65) to 3 inch 


Any Jobber can furnish this tool to you at these prices. 


PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 





CARY & MOEN Sag 3 


elg RIPTIO 
TEFL SPR aT 


ever’ Pe 


“EEL WIRE 





Wereestor, Mass. 


W.C. YOUNG & CO., “Miia: 


Engine Lathes, Hand Lathes, 
FOOT T POWER LATHES, SLIDE RESTS, ETC. 


Maslin’s Patent Pulsator Pump. 


PAT. FEB. 12, 1889. 
Cheapest and Best Automatic Steam Vac am 
Pump. Handling DIRTY and GRIT 
LIOU JIDS without Wear, Oil or Care. 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contractors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call. 
for Circulars. JoHN Masuin & Son, SoL_e 





Manur’rs, 165-167 1st St., Jersey City, N. J 


UNIVERSAL PLAIN 


“= MILLING MACHINES 





a ee 


EXCLUSIVE a RECIALTY | 


THE CINCINNATI MILLING MACH C° 


CINCINNATI. O 


: “ile 











92 PARK ROW,N.Y. 


sid i a A aa 


uta alsalalaalabaaltalta 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS, 


SEND STAMP FoR FULL List. 


li haiti aul ul lala wll lutubutad 


BOYNTON & "PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


Send for Catalogue. 


And Drill Chuck, 


Sold at all Machinists’ 
) Supply Stores, 


T. R. ALMOND, 
83 & 85 Washington St 
BROOKLYN, N. Y. 






































ul ul Luly til AR 


Littl ly 























A NEW INVENTION. 


bs SURE GRIP STEEL TACKLE BLOCK. 


HALF THE COST of hoisting saved to Ma 
chinists, Contractors, Butchers, Builders and 
others. Admitted to’ be the greatest Improve- 
ment EVER made in Tac ‘kle Blocks. The cheap 
est in the market. Write for Catalogue 


FULTON IRON & ENGINE WORKS, 
29 BRUSH STREET, 


Established 1852. DETROIT, MICH, 





DAMPER RECULATORS. 





machine in the market. 





it. 


Our Steam Damper Regulator is the most perfect 
Price, $60 and $100. 
Send for circular to Mason Regulator Co., Boston. 


and simplest 
Any one can apply 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


ong 


OHIO. 





THE LONG Alls TAIT Ul 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
, i Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, 


Tue OPEN-SIDE IRON PLANERS 


STANDARD OPEN-SIDE PLANER, Sizes 30’, 36’, 48’, 60 
by any desired length. 
EXTENSION PL ANE RS, Sizes 72’” wide x 48” 
up to 120” wide x 72” high 
x 20’ long. 
Open. Side Frog and Switch Planers. 
Extra Heavy and Powerfully Geared Up. 


The DERTRICK & HARVEY MACHINE CO. 


BALTIMORE, MD. 


.T sar ASME, MACHINERY oD. 
Manufacturers or ** ACME "® 

Single & Double Automatic Boltcutters, 

Cutting from 8-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 

Send for ¢ etelogse s and Discounts, 


















OPEN-SIDE 
high x 10’ long 


bao} ] 















PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1888, 
PAT. AUG, 25,1885 





NICHOLSON & WATERMAN M’F’C CO., 


_PROVIDENC E, R. I. 





LATHES. BOLT & NUT 
gee MACHINERY 
SUTTING. OFF areas 
MACHINES BRO: ACHIN G 


MACHINES, 
FACING 
MACHINES, 
BOLT LATHES 


FRAVERSE 
DRILLS, 
TRAVERSE 
BORING 





MACHINES, STAY BOLT 
SPECIALS, THREADERS, 
aec., &C, &e., &e, 


PICKS PAT! ROP PRESS. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 LIBERTY ST., 
NEW YORK, 

No Air Locks. 15 to 50 percent. 
fuel saved or equal amount of 
power gained, tuns with same 

economy as engine 
Adapted to all kinds of En 
wines, Send for Circular. 


© SMARTIES: Puls DOGo 


THE HARDER re cot y» THE Ti \GNTER 


\ e, E.. 
J cf 


BEECHER & PECK, CONN. 


BEECHER & PECK, NEW HAVEN CONN. 


OUR NEW {0-in, CABINET TURRET LATHE, 


We present this tool to the Brass Working Public as a 
specimen of the progressive ideas called forth by heavy com 
petition Which manufacturers are constantly meeting 

While it is a tool of the most elaborate design, having all 
the best features that are incorporated by the best manu 
facturers of this class of machinery, it is so simple that com 
paratively unskilled labor may be used in its operation. Jt 
is a fact that a/sirst-classarrangement for boring and turning 
tapers by power, that will make nice smooth holes, has been 
greaily needed for a long time past This machine will do 
this without setting the head askew and throwing the belt 
awry, and at the same time sone le tapers are being bored, 
square surfaces may be fuc at right angles to center 
line without a sii agli change be ing made either in the head 

wr the turret slide.” This movemeut is obtained by a specially 
designe. land simp le arrangement for moving the cross slide 
of turret: while carriage is held the turret is traveling in a 
straight line 

It Will give the most satisfactory results. 

It will enable you to taper with absolute nicety, thousands 
of taper holes, and is not in the least detrimental to the 
general utility of the machine. 

It will enable you to bore one portion of a hole ina straight 
line and any other part of it in a taper line, always preserv 
ing the surface at right angles, absolutely ‘squar e with the 
hole itself 

It is pro vided with power feed for carriage, reverse motion 
of feed for running backward or forward without stopping 
the machine, 

rop slide is provi led with serew and Rh ver move me nts, 


MIDDLETOWN (OHIO) MACHINE CO. 


! oved t any position of the bed t nd mily eke dd while 


operations are performed either close to chuck or 3 feet away 12 Siz 
from it. wi re 

If you wish to be equipped in such a shape as to compete 
with the liveliest concerns in the world, buy this machine 

If you want duplicate work in large quantities that will 
come out the same to morre rw » Te xt day, next year, and to 
the end of your life, this is the t 

it is provided with chasing bar that may be handled with 
the greatest ease and rapidity, or thrown out of the w: Ly 
when the turret comes into play 

It is powerfully back geared and provided with gears that 



















No wrench 
to 8” or larger. 
for sample order subject to approval. 


Can't slip. 


required. 
Made from 1-2” 


Send 


MANUFACTURED BY 





3 of National Bolt Cutters 


f Tioy 
Ol hap 


f Bo 


zes and Styles of Bolt Headers. 


6 Sizes and Styles id Bolt Cutters, 


5 Sizes and Styles « t Pointers. 
ol that will fill the bill 15 Si 


12 Sizes and Styles of Nut Machines 


run silently. 14 Sizes and Styles of Tappers, 
It is provided with cabinet legs at both ends that are fur e 
nished with shelves and doors, to stow away parts of work 8 Sizes and Styles of Washer Machines. 


or special tools. 
If you are a live, progressive concern, write us. 


lat Darts Macawe Thor to, 


SIINCINNATI, OHIO. 
EASTERN HOUSE: 
64 CORTLANDT STREET, 
NEW YORK. 
WESTERN HOUSE: 
6&8 & 70 SOUTH CANAL § 


HICAGO, IL Lee 
See outa pages 15 and 16, 


83 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machine 

3 Sizes of Car Pin Machines, 

7 Sizes and Styles of Wire Nail Machines 
5 Sizes and Styles of Bulldozers, 

large variety of Tools in this line 


(lso making 


‘omplete outfits for Bolt Shops. Catalogue sent on 


Apply to 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 


ipplication, 


Y/yY 
°9 
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OUTHWARK FOUNDRY & MACHINE CO., 


PHILADELPHIA, PENNA. 
BLOWING AND 


REVERSING 
ENGINES. 
CENTRIFUGAL 


SS. 3 | PUMPS. 
CASTINGS. ee ————— | steam Pemes 


PORTER- ALLEN “AUTOMATIC ENGINE. 
HIGH ECONOM* DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


-—— BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 











KS. 
STEAM 
HAMMERS. 
HEAVY 


on i el i a 


BM atce avin 


BOILERS. ; 
| “ 
| 











Railroad Shops, Locomotive and Car Builders, 








Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
Etc., Etc. 
T ES  # O WILMINCTON, 
he _HILLES *& JON a5 DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


PUNCHES, 








HORIZONTAL FL ANGE 
ALL SIZES 











Rough and finished 
to order, <All kinds 
of castings in green 
or dry sand and 
loam. ‘Large Vv ariety 


CASTINGS = 


vatterns. Soft castings for finishing. Patterns made to order. Parties requiring work are invited to 
sorrespond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 








All GENUINE 
olde MARUFACTURES 


REG.TRADE MARKS. 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 

OF THE U.S.PATENTS. 











THE AERATED FUEL COMPANY, 


425 Main STREET, SPRINGFIELD, MASS. J. H. BULLARD, Manacer. 


FORGING AND WELDING BY PETROLEUM AIR BLAST. 


ALL OIL BELOW BURNERS! NO SMOKE, DIRT, OR ASHES! 


+t: Represented by WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago; and St. Louls. Sept. 29, 1885. 
W. S. COLLINS, 171 Broadway, New York. CHILION JONES, Gananoque, Can. G. M. SMITH, July 5, 1887 
Los Angeles, Cal. ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. KALAMAZOO Feb. 5, 1889. 
SPRING AND AXLE CO., Kalamazoo, Mich. DUNKIRK ENGINEERING CO., Dunkirk, N.Y. $e July 23, 1889 

1 We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when instalied according to our plans. 





om 









MACHINISTS? FINE TOOLS, 
STANDARD TOOL CO., ATHOL, MASS, 


Catalogue and Price List free, 









SMOOTH & 
INSIDE & OUT. 





BOYNTON’S ADJUSTABLE 
ALLIGATOR R WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 


ine close coils and corners that cannot be reached with other wrenches. 


clipped pipe, 
drop forged stee¢ Six sizes 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 


Quicx-Action VISES, 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. . 
DROP FORGINGS. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 








WES: WOE OBUR 





The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 
CHARLES R.z VINCENT & CO.,, 

NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ speciaity. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 

a mail. Address, BUCKEYE ENGIN« CO., Salem, Ohio. 
CATES A AGENTS W. 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
L SIMPSON, 18 CORTLANDT STREET, X. Y.§ ROBINSON & CARY, St, Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP (0.’S 


BUCKET AND GRAVITATING 


TRAPS. 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler, doing away with pumps 
and other mechanical devices for such 
purp¢ ses. 

We also manufacture Blessing’s 2 
Patent Renewable Seat Stop and Check e 
Valves.—Send for Circular. 












































ee 
N. YW. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


’ 33d and Walnut Sts., Branch Office, 151 Monroe St.. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
FRED ore! SANT ace. ce ee 


VAN DU-A”ZAESIN | EAGLE Soe 
GAS & GASOLINE ENGINE | ANVIL. 


OPERATED with COAL 
“88 WORKS, 


and OTHER MANUFAC- 
TURED GASES AND 
Trenton, N. J. 


GASOLINE. 
The Fisher Double Screw Leg 


RELIABLE AND 
ECONOMICAL. 
Vise.—Warranted stronger grip 
than any other Vise. Always 


|| Fully Warranted 
= parallel and cannot be broken. 


VAN DUZEN 
Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
thanany Eng- 
‘ish anvil 


Gravitating. 
























—=—shas & Gasoline Engine Co, 
BOE. 2d St., Cincinnati, O. 


The J. A. MACKINNON MACHINE CO., Agents, 22 Warren St,, N.Y 








THe American Patent 
OF THE 


Pneumatic Hammer, 


Fully war- 
cante and 
described in the read- | \ower price. 





ing columns of this num- 
ber, is to be sold. 
Full particulars are 
given on application, by 


ES RAINARD =(MAILLING MACHINES, 


25 Different Styles and Sizes. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 
OUR NEW 


Sin. BORING LATHE 


t# If you are boring cast, malleable iron, steel 
or brass, on Engine Lathes, you are losing money. 
You should use Boring Lathes. 

t*- If you have thousands of small pieces to 
duplicate with absolute accuracy, use this Lathe. 

}<° If you are making small valves or pet cocks, 
this is the Lathe for the purpose. 

2*~ If you wish to cut off thousands of pieces 
ind shape or size the ends, this is the tool. 


LIS i OF If you are using old-style machinery 
luplicate work, you are losing money. 


K : W A N | § EG 0 \ p P AN t**> An inexperienced boy can handle the Lathe. 


Turret is operated by lever or screw. 
£ Spindles of crucible steel that may be run 
t almost any speed without heating. 
}* Is provided with journals that will wear a 
lifetime. 
- ™ Has large cones for wide belts. 
’ With this tool you can meet any competition 


a 
iM 
on your work. 
t=" The price is low. 
tion. 


We make Turret Boring Lathes 12”, 
19’, 21’’, 36’ swing. 


L. W. BREUER, SCHU- 
MACHER & CO., 


KALK, near COLOCNE, 
CERMANY. 














Can be used in any Hollow Spindle Lathe. = 


COLLINS-GOODIN MFG. CO., St. Louis, Mo. 





ior 











Write for cut and descrip- 


in) 257, 16, 











— THE — 


Longe & Davis Macumne Toot Go, 


CINCINNATI, OHIO. 
EASTERN HOUSE: 
G4 CORTLANDT STREET, 
NEW YORK. 
WESTERN HOUSE: 
O8 & 70 SOUTH CANAL ST. 
CHICAGO, ILL. 


See advt’s, pages 14 and 16, 


JUST ISSUED. 


E. P, BULLARD, 


62 COLLEGE PLACE 


—-AND-— 


72 WARREN STREET, 
NEW YORK. 
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Za ATURE || 
SimpRoven’s $l6 
I 
“Steam ENGINES 
RIED 
Fuca 
Poe. TAKEN 
ONE 
cow's 























Eclipse Corliss 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT 





"Fa SONPANY Talkn 


WAYNESBORO, PA. 


‘A GENUINE “CORLISS.” 













HARRISBURG (¢ 


FOUNDRY AND MACHINE DEPARTMENT. 


SAR MFG, CO., HARRISBURG, PA. 


SILVER MEDAL 


Highest, Award "ated 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

We are operating the finest and most successful 

Electric Light Stations inthe world. A change of 


speed not exceeding one per cent. guarantee d, 
running light and loaded. Send for catalogue. 


New York Office, Fleming & Kimball, 17_Dey St. 


New England Oftice, John Post, Jr. & Co., 70 Kilby 
St., Boston. Baltimore Office, Thomas K. Carey & 
Bro., 35 Light St., Baltimore. 














ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS w®° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies ms free to any address on receipt of Ten 
ts in Stamps (for postage). 


Chas, A. Strelinger & Co., Ave oral Mich. 








SWING. 


4. 5 and 6 Ft. 





H. ‘BICKFORD, 


LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, J} 





C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York, and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 


in 1889), and the Propeller Wheel business to the 
Samuel L, Moore & Sons Co., of Elizabethport, New 
Jersey. 


In order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15’ to 88’ swing, Ploning ma- 
chines 48/'x45''x10’, 53/’x50’’x12', 17’ a ee ie 
69'’x24’, and various other size 8} drilling mac hine ‘Ss, 
slotting machines, shaping machines, boring ma 
chines, bolt-cutting machines, cutting-off machines, 
nut tappe rs, milling machines, gear cutters, emery 
tool grinde rs, portable drills, screw-cutting ma 
chines, vises, lathe and planer tools, and a variety 
of small tools; also trave ling and jib cranes. 
Punching and shearing machines for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails, and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash 
ers, packings, pipe and _ fittings, iron and brass 
valves. Boiler iron, steel plate and boiler rivets 
Bar iron and steel, also steam hammers, and two 





8''x16” and one 10x20” Rider cut-off engines. 








THE PORTER-HAMILTON, 





The best Engine in America ‘for Heavy Work. 


WILLIAM TOD & CO., 


Youngstown, Ohio. 





THE TWISS oT ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE, 
very Low Prico 
MM. unutactured by 











NELSON V W. TWIss, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere 


ALSO VERTICAL AND YACHT ENGINES. 
EXALSEY’S 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 
LIGHT. COMPACT. HANDY. 
Specially adapt- 
ed to Locomo 
tive Engine and 
Boiler Work. 
Also for drilling 
and reaming 
bridge work. 





Manufactured 


by 
As applied for Drilling 


J.J. McCabe, plied for Dr 
121 LIBERTY ST., N. 
HARLES “MURRAY=< 


TU BTATIN Dae DV 
‘SS aNI'St ste NewYork 










Y. 








LA’TH FE 


FOR 
TOOL MAKINC, 
MODEL MAKINC, 





SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION, 
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Brown & Suanra Mrs, Ci 


PROVIDENCE, R.1., U.S. A. 


Unless a manufacturer requires a sufficient 
number of Gears to keep gear-cutting machin- 
ery in constant operation, it is cheaper, better, 
and more convenient for him to buy stand- 
ard gears, than to make, store and repair pat- 
terns, invest in the necessary machinery, cut- 
ters, etc., give room to frequently idle tools, 
and keep the class of help requisite to per- 
form the work. 

900 sizes carried in stock. 
made to order. 


gh & SHARPE yp, 


Special Gears 





a Bnet. 2a 


WESTERN REPRESENTATIVE, 


28 SO. CANAL ST... CHICAGO, ILXS. 


NILES TOOL WORKS, 


MACHINE TOOLS. 


We devote special attention to the complete 


5. 











equipment of Machine Shops, Boiler 











Shops, Car Shops, etc. 
Correspondence 
solicited 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICACO, 
98 Liberty St. 705 Arch 8t. Penn Building. Phenix Building. 





Vy oe YALE & TOWNE MFG CO, 
s\ | N - ~! ___ STAMFORD CONN. 
(“NEW YORK CHICAGO, PHILA.BOSTON 


JENKINS BROS,’ VALVES. 


FES very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$& hould you order INSIST on having Jenkins Bros.’ Valves, 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


THE GREAT SUCCESS 


Attending the sale of our IMPROVED MACHINE TOOLS in the East has decided 


us to open a 


NEW MACHINERY STORE 


—A T—_— 


64 Cortlandt St., New York, 


Under the management of W. H. HARRISON, late with E,. P. BULLARD, 
WE WILL CARRY A FULL LINE OF NEW DESIGNS OF 


IRON AND BRASS WORKING MACHINERY. 


ter_— Come and see us before buying. 


THE LODGE & DAVIS MACHINE TOOL CO., 


NEW YORK. CHICAGO. CINCINNATI. 


See advertisements, pages 14 and 15. 


GOULD & EBERHARDT.| [Hf tu. wes CO 


Near Market St. Depot, 
NEWARK, N. J. 
Pat. Shapers. 


NEARLY 
1,500 
IN USE, 
Sizes 12’’,16’’,24’’ 26’’,30’’. 






















Universal Milling Machine. 


EBERHARDT’S 
Patent. 

The ONLY ENTIRE- 
LY AUTOMATIC Gear 
- Cutter built, with- 
~ out exce ption. 

Sizes 22’’ 25’’.36’’,50’’,60’’. 





‘ OPO 04 SArIMIOeyNtreM! 10 EPUTY [Te Jox STOO, TRIOedg 
‘sTTiq puv seurgoey Zuri ‘siewe[g ‘seqzeT ‘sjoOL 


SIOYIO MA UOIT PUY ,SISIUIQOV JO S9sINjouynULW 


Gear and Rack esas, Milling 
and Index Drilling to Order. 


THE PRATT & WHITNEY C0,, 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 

and new Threading Tool, Rhodes’ Square Thread 

Tool, Woodbridge Lathe and Planer Tool, John- 

son’s Cutting-off Tool, Kidd’s Improved Divi- 
ders and Adjustable Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 





Belt Clamps, Machinists’ Tools, 
Bight Sizes, Sewing Machine 

Bight Inch | Shutles 
Thirty-six Inch. Bobbins. 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


BnSS WORKING MACHINERY. | THE POND MACHINE TOOL Co., 


Formerly of Worcester, Mass. 
9 lm, & 16m. Moxrtons, 





MANUFACTURERS OF 


MACHINE TOOLS. 














Double Key 
Lathes, 


BpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves, 


- Two-Jawed 
= Chucks, 


Small Toole 
~~... 


WARNER & SWASEY, Cleveland, 0. 
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<255 iE -nceniaaiag 
mas BORING MILLS. 
Ra Br Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
E 28 \ | | patterns of the latest and best designs. 
S Se z SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
goes d NEW SHOPS, PLAINFIELD, N. J. 

~ 
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from 16to 48 in. swi 
a and Prices furnishe 





- 
re 


W, FIFIELD, 


(ut 
1) 








J. M. ALLEN, Present. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


GEAR WHEELS IND GEAR CUTTING. 


LEXINGTON GEAR WORKS, LEXINGTON, MASS. 
BOSTON GEAR WORKS, 137 HIGH ST., BOSTON. 
(GRANT) SEND FOR CATALOGUE, 


Key-Seating Machines 
and 20 in. Drills 















in a tae oe | a. A. . GRAY CO, 
New and Second-Hand PLANERS 
eating 1d Machin? Toulon Sup ph — 
w.p.pavis, |LATHES < 
BS Works at a be ASPECIALTY. ~“@ 





38. PRATT & LETCHWORTH, 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 























14” x 6’ Engine Lathe. a" x 8 Engine Lathe. 
We E. INE ‘Ss SY 
Henpgy MACH MA 








CHINE TOOLS © 


Manufacturer 








GEAR AND RACK CUTTING TO ORDER.|LAIGHT & CANAL ST STS., NEW YORK. 





PAWTUCKET.R. 1. 





APS & DIE 














